


LIST OF ILLUSTRATIONS 


ji3LS. rryrlixr'Uv. 


D^grz:zL? of ths BmxI' . . , . . Tc/cctps^z 1 

Fer22r:*3o X'srrcslra ...... _ 24 

Bcicfogct 3sj. Bfo Jsseiro , . . . _ - 24 

B:o Janeiro _ 32 

Ta m p ns . Bst {Jjisr'.oiv.z Can^hr 

on ores e?f Dsrwiz:'? hryzs^ rear GootEmbs - - 43 



_ 4S 
.. S3 
55 

_ 135 

^ 1S2 

_ 1S5 

_ 212 
_ 232 

_ 232 

_ 254 




THE VOYAGE 
ROUND THE WORLD 




JOURNAL OF RESEARCHES INTO 
THE 'NATURAL HISTORY AND GE- 
OLOGY OF THE COUNTRIES VISIT- 
ED DURING THE VOYAGE ROUND 
THE WORLD OF H.M.S. ‘BEAGLE’ 
UNDER COMMAND OF CAPTAIN 
FITZ ROY, R,N. 


By CHARLES DARWIN 
M.A., r.R.S. 


A NEW EDITION 
WITH ILLUSTRATIONS 


LONDON 

JOHN MURRAY, ALBEMARLE STREET 

1 9 O T 




TO 

CHARLES LYELL, Esq., F.R.S., 

THIS SECOND EDITION* IS DEDICATED WITH CRATEFUl. 
TLEASUKE, AS AN ACKNOWLEDGMENT THAT THE 

ciliri I'ART or whatever scientific merit 

THIS JOURNAL AND THE OTHER WORKS 
OP THE AUTHOR MAY POSSESS, 

MAS PECN DERIVED PROM 
STUDYING THE WIZLL- 
KNOWN ADMIRADIE 

PRINCIPLES OF GEOLOGY 




FROM THE ORIGINAL PREFACE 


I HAVE stated in the preface to the First Edition of this 
work, and in the Zoologtj of the Voyage oj" the “Beagle," 
that it was in consequence of a -wish expressed by Captain 
Fitz Roy, of having some scientific person on board, accom- 
panied by an offer fi’om him of giving up part of his ow’n 
accommodations, that I volunteered my services, which re- 
ceived, through the kindness of the hydrogi*apher. Captain 
Behufort, the sanction of the Lords of the Admhalty. As 
I feel that the opportunities wdiich I enjoyed of studying 
the Natural History of the different countries we visited 
have been wholly due to Captain Fitz Roy, I hope I may 
here be permitted to repeat my expression of gi-atitude 
to him ; and to add that, during the five years we were 
together, I received from him the most cordial friendship 
and steady assistance. Both to Captain Fitz Roy and to all 
the officers of the Beagle* I shall ever feel most thankful 
for the undeviating kindness with wliich iovas treated during 
our long voyage. 

This volmne contains, in the fonn of a Journal, a history 
of our voyage, and a sketch of those observations in Natural 
History and Geology -which I think will possess some interest 
for the general reader. I have in this edition largely con- 

* I must take this opportunity of returning my sincere thanks to 
Mr Bynoe, the- surgeon of the Beagle, for his very kind attention to 
me when I was ill at Valparaiso. 
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PREFACE 


densed and corrected some parts, and have added a little 
to others, in order to render the volume more fitted for 
popular reading ; but I tinst that naturalists -will remember 
that they must refer for details to the larger publications, 
•which comprise the scientific results of the Expedition. The 
Zoology of the Voyage of Ihe “Beagle " includes an account 
of the Fossil Mammalia, by Professor Owen ; of the Living 
Mammalia, by Mr Waterhouse ; of the Birds, by Mr Gould ; 
of the Fish, by the Rev. L. Jenyns; and of the Reptiles, 
by Mr Bell. I have appended to the descriptions of each 
species an account of its habits and range. Tliese works, 
which I owe to the Mgh talents and disinterested zeal of 
the above distinguished authors, could not have been 
undertaken had it not been for the liberality of the Lords 
Commissioners of Her Majesty’s Treasury, who, through the 
representation of the Right Honourable the Chancellor of 
the Exchequer, have been pleased to grant a sum of one 
* thousand pounds to'\vards defra3dng part of the expenses of 
publication. 

I shall have the pleasure of acknowledging' the great 
assistance which I have received from several other natur- 
alists in the course of this and my other works; but I 
must be here allowed to return my most sincere thanks to 
the Rev. Professor Henslow, who, when I was an under- 
graduate at Cambridge, Avas one chief means of giving me 
a taste for Natural History — ^Avho, durhig ‘my absence, took 
charge of the collections I sent home, and by his corre- 
spondence directed my endeavours — and who, since my 
return, has constantly rendered me eveiy assistance Avhich 
the kindest friend could offer. 


J line 1845 . 
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CHARLES DARWIN’S JOURNAL 

DURING THE VOYAGE OF H.M.S. “BEAGLE” 
ROUND THE WORLD 

CHAPTER I 

ST J AGO— CAPE d'e VERD ISLANDS 

PORTO PRAYA RIDCIRA GRANDE ATMOSPHERIC DUST IVITII 

INFUSORIA HABITS OF A SCA-SLUG AND CUTTLE-FISH 

ST Paul’s rocks^ non-volcanic — singular incrustations 

INSECTS THE FIRST COLONISTS OF ISLANDS FERNANDO 

NORONIIA BAHIA BURNISHED ROCRS HABITS OF A DIODON 

PEL\GIC CONFERVAS AND INFUSORIA CAUSES OF -DIS- 
COLOURED SEA. 

FTER lianng been twice driven back by heavy 
soulh-Avestern gales. Her Majesty’s ship Beagle, 
a ten-gun brig, under tlie command of Captain 
Fitz Roj’, R.N., sailed from DcA'onport on the 
27th of December 1831. 'riie object of the 
expedition Avas to complete the survey of Patagonia and Tierra 
del Fuego, commenced under Captain King in 1826 to 1830 
— to survey the shores of Chile, Peru, and of some islands in 
the Pacific — and to carry a chain of chronometrical measure- 
ments round the Avorld. On the 6th of January we reached 
Tenerifie, but were prevented landing, by fears of our bringing 
the cholera: the next morning Ave saAv the sun rise behind the 
rugged outline of the Grand Canary Island, and suddenly 
illumine the Peak of Teneriffe, Avhilst the loNver parts Avere 
veiled in fleecy clouds. Tliis Avas the first of many delightful 
days never to be forgotten. On the l6th of January 1832, 

- Ave anchored at Porto Praya, in St Jago, the chief island of 
the Cape de Verd archipelago. 

Tile neighbourhood of Porto Praya, vicAved from the sea, 
Avears a desolate aspect. The A'olcanic fires of a past age, 
and the scorching heat of a tropical sun, have in most places 
rendered the soil unfit for vegetation. The countiy rises in 
successiA'C steps of table-land, interspersed Avith some truncate 
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conical and the horizon is bounded by an irregular chain 
of more lofty mountains. The scene^ as beheld tlu'ough the 
hazy atmosphere of this climate, is one of great interest : if, 
indeed, a person, fresh from sea, and who has just walked for 
the first time in a grove of cocoa-nut trees, can be a judge 
of anything but his own happiness. The island would gener- 
ally be considered as veiy uninteresting; but to any one 
accustomed only to an English landscape, the novel aspect 
of an utterly sterile ^land possesses a grandeur "which ipiore 
vegetation might spoil. A single gi’een leaf can scarcely be 
discovered over -nude tracts of the lava plains ; yet flodcs of 
goats, together with a few coaVs, contrive to exist. It rains 
very seldom, but during a short portion of the year heaAy 
torrents fall, and' immediately afterAvards a light A'egetation 
springs out of every crevice. This soon vAuthers; and upon 
such naturally formed ha}' the animals liA'e. It had not noAv 
rained for an entire year, ■\^^len the island aaus discovered, 
the immediate neighbourhood of Porto Praya AV’as clothed 
AAith trees,* the reckless destniction of Avliich has caused here, 
as at . St Helena, and at some of the Canary' Islands, almost 
entire sterility'. Tlie broad, flat-bottomed- valleys, many of 
which serve during a fcAv days only in the season as water- 
courses, are clothed Avith thickets of leafless bushes. Fcav 
living creatm-es inhabit these A'alleys. The commonest bird 
is a kingfisher (Daceld lagoensis), AA'hich tamely sits on the 
branches of the castor-oil plant, and thence darts on grass- 
hoppers and lizards. It is brightly-coloured, but not so beauti- 
ful as the European species : in its flight, manners, and place 
of habitation, which is generally in the driest A'alley, there is 
also a AAude difference. 

One day, tAvo of the officers and myself rode to Ribeira 
Grande, a village a fcAv miles eastAvard of Porto Praya. 
Until Ave reached the valley of St Martin, the country 
presented its usual duU broAA-n appearance ; but here, a very 
small rill of Avater produces a most refreshing margin of 
luxuriant A'egetation. In the com'se of an hour aa’c arrived at 
Ribeira Grande, and Avere surprised at the sight of a large 
ruined fort and cathedral. This little tOAvn, before its harbour 


* I state this on the authority of Dr E. Dieffenbach, in his German transla- 
tion of the first edition of this Journal. 
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Tviis filled up, wns the principal place in the isltind ; it noiv 
presents a ^melancholy, but ven'^ picturesque appearance. 
Hn\ing procured a black Padre for a guide, and a Spaniard 
who had sen'cd in the Peninsular War as an interpreter, we 
risited a collection of buildings, of which an ancient church 
formed the principal }>:irt. It is here the governors and 
captain-generals of the islands h.ave been buried. Some of 
the tombstones recorded dates of the sixteenth centur}’.'’^ The 
heraldic ornaments were the only things in this retired place 
that reminded us of Europe. The church or chapel formed 
one side of a quadrangle, in the middle of which a large clump 
of b.manas were growing. On another side was a hospital 
conUiining .iboHl a do:;en miserable-looking ^nra.-itcs. 

Wc retunicd to the venda to eat our dinners. A consider- 
able number of men, women, and children, all as black as jet, 
collected to watch us. Our companions were extremely merrj’ ; 
and everj’thing wc said or did was followed by their hearty 
laughter. Before leaving the town wc visited the cathedral. 
It docs not appear so rich as the smaller church, but boasts 
of a little organ, winch sent forth singularly inharmonious 
cries. Wc prescntctl the black priest with a few shillings, 
and the Spaniard, patting him on the head, said, with 
much candour, he thought his colour made no p^reat differ- - 
ence. Wc then returned, as fast as the ])onics would go, to 
Porto Prayji. 

Another day we rode to the village of St Domingo, situated 
near the centre of the island. On a small plain which we 
crossed, a few stunted acacias were growing ; their tops had 
been bent by the steady trade-wind, in a .singular manner — 
some of tfiem even at right angles to their tninks. The 
direction of the branches was exactly N.E. by N., and S.W. 
b\' S., and these natural vanes must indicate the prevjiiling 
direction of the force of the trade-wind. The travelling had 
made so little imf>rc.ssion on the barren soil, th.at we here 
mi^ed our track, and took that to Fuentes. This we did not 
find out till wc arrived there ; and wc were aftersvards glad 
of our mistake: Fuentes is a pretty village, with a small 
stream ; and everything appeared to prosper w’cll, excepting, 

’The Ca{)c dc Verd Islands were discovered in 1449. There was a tomb- 
stone of a bislmp with the date of 1571 ; and a crest of a kind and dagger, 
dated I497. 



4 


ST JAGO— CAPE DE VERD ISLANDS 


indeed, that which ought to do so most — ^its inhabitants. 
The black children, completely naked, and looking very 
wretched, were canying bundles of firewood half as big as 
their own bodies. ' 

Near Fue) 's we saw a large flock of guinea-fowl — ^probably 
fifty or sixty m number. They were extremely wary, and 
could not be approached. They avoided us, like partridges 
on a rainy day in September, running wth their heads 
cocked up ; and if pursued, they readily took to the -wing. 

Tlie scenery of St Domingo possesses a beauty totally 
unexpected, from the prevalent gloomy character of the rest 
of the island. The village is situated at the bottom of a 
valley, bounded by lofty and jagged walls of stratified lava. 
Tlie black rocks afford a most striking contrast Avith the bright 
green vegetation, which folloAvs the banks of a little stream of 
clear Avater. It happened to be a grand feast-day, and the 
village Avas full of people. On our return Ave overtook a party 
of about tAventy young black girls, dressed in excellent taste ; 
their black skins and snoAv-Avhite linen being set off by 
coloured turbans and large shaAvls. As soon as Ave approached 
near, the}' suddenly all turned roimd, and covering the path 
Avith their shaAvls, sung Avith great energy a Avild song, beating 
time Avith their hands upon their legs. We thrcAv them some 
A'intdms, Avhich Avere receh'ed Avith screams of laughter, and 
Ave left them redoubling the noise of their song. 

One morning the AieAv AA*as singularly clear; the distant 
momitains being projected Arith the sharpest outline on a 
heavy bank of dark blue clouds. Judging from the appear- 
ance, and from similar cases in England, I supposed that the air 
Avas saturated Avith moisture. The fact, hoAvever, turned out 
quite the contraiy. The hygrometer gave a diffei'ence of 29-6 
degrees betAS'een the temperature of the air and the point 
at Avhich deAV Avas precipitated. This difference AA'as nearly 
double that AA’hich I had observed on the pi’evious mornings. 
This unusual degi'ee of atmospheric dryness Avas accompanied 
by continual flashes of lightning. Is it not an uncommon case, 
thus to find a remarkable degree of aerial transparency AAith 
such a state of Aveather ? 

Generally the atmosphere is hazy; and this is caused by 
the falling of .impalpably fine dust, Avhich AA’as found to have 
slightly injured the astronomical instruments. The morning 
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before we anchored at Porto Piaya, I collected a little packet 
of this bro-wn-coloured fine dust, which appeared to have been 
filtered from the wind by the gauze of the ,vane at the mast- 
head. Mr L 3 fell has also given me four packets of dust ■which 
fell on a vessel a few hundred miles northward o^^fhese islands. 
Professor Ehrenberg finds that this dust consists in great 
part of infusoria with siliceous shields, and of the siliceous 
tissue of plants. In five little packets which I sent him, he 
has ascertained no less- than sixty-seven different organic 
forms! The infusoria, ■nith the excejition of two marine 
species, are all inhabitants of fresh water. I have found no 
less than fifteen different accounts of dust ha'ving fallen on 
vessels when far out in the Atlantic. From the direction of 
the "wind whenever it has fallen, and from its having always 
fallen during those months ivlien the harmattan is kno'wu to 
raise clouds of dust high into the atmosphere, we may feel sure 
that it all comes from Africa. It is, however, a very singular 
fact, that although Professor Ehrenberg Icnows many species 
of infusoria peculiar to Africa, he finds none of these in the 
dust which I sent him : on the other hand, he finds in it two 
species which hithei'to he knows as Imng only in South 
America. The dust falls in such quantities as to dirty eveiy- 
thing on board, and to hurt people's ej^es ; vessels even have 
run on shore owing to the obsematj' of the atmosphere. It has 
-often fallen on ships •when sevei'al lumdred, and even more 
than a thousand miles from the coast of Africa, and at points 
sixteen hundred miles distant in a north and south direction. 
In some dust which -was collected on a vessel tlu*ee himdred 
miles fr-om the land, I was much surprised to find particles of 
stone above the thousandth of an inch square, mixed wth finer 
matter. After this fact one need not be sinprised at the 
diffusion of the far lighter and smaller sporules of cryptogamic 
plants. 

The geology of tliis island is the most interesting part of 
its natural history. On entering the harbour, a perfectly 
horizontal white band in the face of the sea-cliff may be seen 
running for some miles along the coast, and at 1:he height of 

*I must take this opportunity of acknowledging the great kindness with 
which this illustrious naturalist has examined many of my specimens. I 
have sent (June 1S45) a full account of the falling of this dust to the 
Geological Society. 
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about forty-five feet above the water. Upon 
white stratum is found to consist of calcareo>is matter, wth 
numerous shells embedded, most or all of whifh now exist on 
“the neighbouring coast. It rests on ancient volcanic rocks, and 
has been covered by a stream of basalt, which mwst have entered 
the sea when the white shelly bed was l3dng at the bottom. 
It is interesting to trace the changes produced by the heat of 
the overl3dng lava on the friable mass, which in pai’ts has 
been converted into a ciystalline limestonoi in other 
parts into a compact spotted stone. When the lime has been 
caught up by the scoriaceous fragments of the lower sui'face^ 
of the stream, it is converted into groups of beautifrilly radi- 
ated fibres resembling arragonite. The bed.« of lava rise in 
successive gently-sloping plains toAvards the interior, whence 
the deluges of melted stone have originally _ proceeded. 
Witliin historical times, no signs of volcanic activity have, I 
believe, been manifested in any part of St Jago. Even the 
form of a crater can but rarely be discovered on the summits 
of the many red cindeiy hills ; j'et the more recent streams 
can be distinguished on the coast, forming lines of cliffs of 
less height, but stretching out in advance’ of those belonging 
to an older series ; the height of the cliffs thus affording a 
rude measure of the age of the streams. 

During our stay, I observed tlie habits of some marine 
animals. A large Aplysia is veiy common. This sea-slug is 
about five inches long; and is of a dii'ty yelloAvish colour, 
veined ivith pmple. On each side of the lowef surface, or foot, 
there is a broad membrane, Avhich appears sometimes to act 
as a ventilator', in causing a current of Avater to flow over the 
dorsal branchise or lungs. It feeds on the delicate sea-weeds 
Avhich groAv among the stones in muddy and shallow AKater ; and 
I found in its stomach several small pebbles, as in the gizzard 
of a bird. This slug, Avhen disturbed, eii>its a veiy fine 
purplish-red fluid, Avhich stains the Avater for the space of a 
foot aibund. Resides this means of defence, an acrid secre- 
tion, Avhich is spread over its body, causes a sharp, stinging 
sensation, similar to that produced by the Pbysalia, or Portu- 
guese man-of-Avar. 

I was much interested, on several occasions, by Avatching 
the habits of an Octopus, or cuttle-fish. Although common 
in the pools of AA'ater left by the retiring tide, these animals 
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'were not easily caught. By means of their long arms and 
suckers, the}' could drag their bodies into very narrow crevices; 
and when thus fixed, it required great force to remove them. 
At other times the}' darted tail first, Avith the rapidity of an 
arrow, from one side of the pool to the other, at the same 
instant discolouring the water >rith’ a dark chestnut-bro\\'n ink. 
These animals also escape detection by a very extraordinarj', 
'chameleon-like power of changing their colour. They appear 
to vary their tints according to the natm*e of tlie ground over 
which tliey jwss ; when in deep water, their general shade 
was brownish-puqile, but when placed on the land, or in 
shallow "Water, this dark tint changed into one of a yellowish- 
green. The colour, examined more carefully, was a French 
grey, with numerous minute spots of bright yellow: the 
former of these varied in intensity : the latter entirely disap- 
j)eared and ajjpeared again by turns. Tliese changes were 
effected in such a manner that clouds, varying in tint betrveen 
a hyacinth-red and a chestnut-brown,^ were continually 
passing over the body. Any part, being subjected to a slight 
shock of galvanism, becjimc almost black : a similar effect, but 
in a less degree, was produced by scratching the skin with a 
needle. These clouds, or blushes as they may be called, are 
said to be produced by the alternate expansion and contrac- 
tion of niinute vesicles containing variously coloured fluids.t 

The cuttle-fish displayed its chameleon-like pow’er both 
during the act of swimming and whilst remaining stationary 
at the bottom. I Avas mucli amused by the vai'ious ai*ts to 
escape detection used by one indiridual, svliich seemed fully 
aware that I was watching it. Remaining for a time motion- 
less, it Avould then stealthily advance an inch or tAvo, like a 
cat after a mouse ; sometimes changing its colour : it thus 
jrroceeded, till having gained a deeper jrart, it darted aAvay, 
leaving a dusky train of ink to hide the hole into Avhich it had 
craAvlcd. 

While looking for mai*ine animals, Avith my head about tAvo • 
feet above the rocky shore, I Avas more than once saluted by 
a jet of AA'atcr, accompanied by a slight gi-ating noise. At 
first I could not tliink AA'hat it Avas, but afterAsavds I found out 

• So named according to Patrick Symes’ nomenclature. 

tSec Encyclop^of Anal, and Physio!., article Cephalopoda. 
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found certain stalaclitic branching bodies, formed apparently 
in the same manner as the thin white coating on these rocks. 
Tlic branching bodies so closely resembled in general appear- 
ance certain nulliponc (a family of hard calcareous sea-plants), 
that in lately looking hastily over my collection I did not 
perceive the difierence. The globular extremities of the 
branches arc of a pearly texture, like the enamel of teeth, but 
so hard as just to scratch plate-glass. I may here mention, 
that on a part of the coast of Ascension, where there is a vast 
accumulation of slielly sand, an incrustation is deposited on 
the tidal rocks, by the water of the sea, resembling certain 
cryptogamic plants (^larclianlifc) often seen on damp walls. 
Tlie surface of the fronds is beautifully glossj*; and those 
parts formed where fully exposed to the light are of a jet- 
black colour, but those shaded under ledges arc only grey. I 
have shown sjjccimcns of this incrustation to several geologists, 
and they all thought th.-it they were of volcanic- or igneous 
origin ! In its hardness and translucency — ^in its polish, 
equal to that of the finest oliva-shell — in the bad smell given 
out, and lo.ss of colour under the blow-pipe — it shows a close 
similarity with living sea-shells. Moreover in sea-shells, it is 
known tljat the parts habitually covered and shaded by the 
mantle of the animal arc of a paler colour than those fully 
exposed to the light, just as is the case ■with this incnistation. 
M’hen we remember that lime, either as a phosphate or 
carbonate, enters into the comj)osition of the hard jiarts, 
such as bones and shells, of all living animals, it is an 
interesting physiological fact*" to find substances harder than 
the enamel of teeth, and coloured surfaces as well polished 
as those of a fresh shell, reformed through inorganic means 
from dead organic matter — mocldng, also, in shape some of 
the lo'^vcr vegetable productions. 

M’e found on St Paul’s only two kinds of birds — the boobj' 

* Mr Horner and Sir David Brew.stcr have described (Phih^oJ<hical 
Tiaitsivlions, 1S36, p. 65) a singular “ariifieial substance resembling shell.” 
It is deposited in fine, transparent, highly-polished, brow n-coloured lamina:, 
possessing peculiar optical properties, on the inside of a vessel, in which 
cloth, first prepared with glue and then with lime, is made to revolve 
rapidly in water. It is much softer and more transparent, and contains 
more animal matter, than the natural incrustation at Ascension ; but we 
here again see the strong tendency which carbonate of lime and animal 
matter evince to form a solid substance allied to shell. 
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and the noddr. The former is a species of gannet, and the 
latter a tem. Both are of a tame and stupid dispc^tfon^ and 
are so imaociistomed to visitors, that I coaid have hilled any 
number of them Trith my geological h a mm er. The bool^ 
lays her eggs on the bare roch ; bat the tern makes a very 
simple nest ^riib seaweed. By the side of many of these 
nests a small dying-fish was placed : which. I suppose^ had 
been brought by the male-bird for its partner. It was 
amcsing to watch how quickly a large and active crab 
which inhabits the crevices of the rock- stole the 
fish Som the side of the nest, as soon as we had disturbed the 
parent birdsw Sir W. Symonds. one of the few persons who 
have landed here^ informs me that he saw the crabs dragging 
even the young birds out of their nests and devoaring them- 
Xot a single plant, not even a lichen, grows on this islet ; yet 
it is inhabited by several insects and spiders- The followmg 
list completes. I believe, the terrestrial fauna : a fly (OZ/otut) 
living on the bool^--and a tick which mcst have come here 
as a parasite on the birds : a small b rt n vn moth, belonging to 
a genus that feeds on feathers: a beetle (Quedsui) and a 
woodlouse from beneath the dung; and lastly, numerous 
spiders which, I suppose^ P-^7 on these small attendants and 
scavengers of the waterFow], The often repeated description 
of the stately palm and other noble tropical plants, then birds, 
and lastly man. taking possession of the coral islets as soon as 
formed, in the Pacific^ is probably not quite correct : I fear it 
destrcys the poetry of this story- that feather and dirt-feeding 
and parasitic insects and spiders should be the first inhabitants 
of newly formed oceanic land. 

The smallest rock in the tropical seas, by giving a fbunda-^ 
tion for the growth of innumerable kinds of seaweed and ' 
compound animals, supports likewise a large number of fish, 
Ine sharks and the seamen in the boats rcaintained a constant 
struggle which should secure the greater sliare of the prev 
caught by the fishing lines. I have heard tliat a rock 
the Bermudas, lyii^ many miles out at sea^ and at a consider- 
able depth, was first discovered by the csrcamsiance of fish 
having been observed in the neighbourhood. 

yoBO^■KA. FcL 20:h . — As far I was enabled to 
oliserve, daring the few hours we stayed at this place, the 



BAHIA—BRAZIL 


11 


constitution of the island is volcanic^ but probably not of a 
recent date. The most remarkable feature is a conical hilh 
about one thousand feet high, the upper part of which is 
exceedingly steep, and on one side overhangs its base. The 
rock is phonolite, and is divided into in'egular columns. On 
viemng one of these isolated masses, at first one is inclined to 
believe that it has been suddenly pushed up in a semi-fluid 
state. At St Helena, however, I ascertained that some 
pinnacles, of a nearly similar figure and constitution, had been 
formed by the injection of melted rock into yielding strata, 
which thus had formed the moulds for these gigantic obelisks. 
The whole island 'is covered mth wood; but from the dry- 
ness of the climate there is no appearance of luxuriance. 
Half-way up the momitain, some great masses of the columnar 
rock, shaded by laurel-like trees, and ornamented by others 
covered mth fine pink flowers but ■without a single leaf, gave 
a pleasing effect to the nearer parts of the sceneiy. 

Bahia, on San Salvador. Brazil, Feh 29//i. — The day has 
passed delightfully. Delight itself, however, is a weak term 
to express the feelings of a naturalist who, for the first time, 
has wandered by himself in a Brazilian forest. The elegance 
of the grasses, the novelty of the parasitical plants, the beauty 
of the flowers, the glossy gj’een of the foliage, but above all 
the general luxuriance of the vegetation, filled me with 
admiration. A most paradoxical mixture of sound and silence 
pervades the shady parts of the wood. The noise from the 
insects is so loud, that it may be heard even in a vessel 
anchored several hundred yards from the shore ; yet ■within 
the recesses of the forest a univers.al silence appears to reign. 
To a person fond of natural history, such a day as this brings 
with it a deeper pleasure than he can ever hope to experience 
again. After wandering about for some hours, I returned to 
the landing-place ; but, before reaching it, I was overtaken by 
a tropical storm. I tried to find shelter under a tree, which 
was so thick that it would never have been penetrated by 
common il^nglish rain ; but here, in a couple of minutes, a 
little torrent flowed do^wn the trunk. It is to this violence of 
the rain that we must attribute the verdure at the bottom of 
the thickest woods ; if the showers were like those ofa colder 
clime, the gi'eater part would be absorbed or evapoiutcd 
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before it readied the ground. I ivill not at present attempt 
to describe the gaudy sceneiy of 'this noble bay, because, in 
our homeward vo 5 'age, we called liere a second time, and I 
shall then have occasion to remark on it. 

Along the whole cost of Brazil, for a length of at least 2000 
miles, and certainly for a considerable space inland, wherever 
solid rock occurs, it belongs to a granitic formation. The 
circumstance of this enormous area being constituted of 
materials which most geologists believe to have been crj'stal- 
lised when heated under pressure, gives rise to many curious 
reflections. Was this effect produced beneath the depths of a 
profound ocean ? or did a covering of strata, formerly extend 
over it, Which has since been removed ? Can ive believe that 
any power, acting for a time short of infinity, could have 
denuded the granite over so many thousand square leagues ? 

On a point not far from the cit}', where a rivulet entered 
the sea, I obsen'ed a fact connected with a subject discussed 
by Humboldt.* At the cataracts of the gi'cat rivem Orinoco, 
Nile, and Congo, the syenitic rocks are coated by a black 
substance, ajjpearing as if they had been polished with plum- 
bago. The laj'er is of extreme thinness ; and on anal 3 'sis bj' 
Berzelius it was found to consist of the oxides of manganese 
and iron. In the Orinoco it oecm*s on the rocks periodically 
washed b}' the floods, and in those parts alone where the 
stream is rapid ; or, as the Indians say, “ the rocks are black 
where the waters are white." Here the coating is of a rich 
brown, instead of a black colour, and seems to b'e composed of 
feiinginous matter alone. Hand specimens fail to give a just 
idea of these brown bmmished stones which glitter in the 
smi’s rays. They occur onlj^ within the limits of the tidal 
■waves ; and as the rimlet slowly trickles down, tlie surf must 
supply the polishing power of the cataracts in the great rivers. 
In like manner, the rise and the fall of the tide jwobably 
answer to the periodical inundations; and thus the same 
effects are produced under apparently different but really 
similar circumstances. The origin, however, of these coatings 
of metallic (yxidjeS^which seem as if cemented to the rocks, 
is not understoQcl ; ^d no reason, I believe, can be assigned 
for their thickness remaining the same. 

\PetsoualI^a> rathe, vol. v. pt. i. p. iS. 
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One djiy I was amiised by watching the habits of the 
Diodon antennatiis, which was caught summing near the 
shore. This fish, with its flabby skin, is well knoAvii to 
possess the singular poAver of distending itself into a nearly 
spherical form. After having been taken out of Avater for a 
short time, sind then again immersed in it, a considerable 
quantity both of AA’ater and air is absorbed by the mouth, and 
perhaps likeAAise by the branchial orifices. This process is 
effected by tAA’o methods : the air is SAA’alloAA’^ed, and is then 
forced into the caAuty of the body, its return being prevented 
by a muscular contraction AA'hich is externally visible ; but the 
AA'ater enters in a gentle stream through the mouth, AA-hich is 
kept AA-ide open and motionless ; this latter action must, 
therefore, depend on suction. The skin about the abdomen 
is much looser than that on the back; hence, during the 
inflation, the loAver surface becomes far more distended than 
the upper ; and the fish, in consequence, floats AAith its back 
• doAA-nAvards. Cuvier doubts Avhether the Diodon in this 
position is able to SAvim; but not only can it thus move 
forAvard in a straight line, but it can turn round to either side. 
This latter movement is effected solely by the aid of the 
pectoral fins ; the tail being collapsed, and not used. From 
the body being buoyed up A\’ith so much ah*, the branchial 
openings are out of Avater, but a stream draAvn in by the 
mouth constantly floAvs through them. 

The fish, having remained in this distended state for a short 
time, generally expelled the air and AA'ater AA'ith considerable 
force from the branchial apertures and mouth. It could emit, 
at AA-ill, a certain portion of the AA’ater ; and it appears, there- 
fore, probable that this fluid is taken in partly for the sake of 
regulating its specific gravity. This Diodon possessed several 
means of defence. It could give a severe bite, and could 
eject AA’ater from its mouth to some distance, at the same time 
making a curious noise by the movement of its jaAvs. By the 
inflation of its bod)', the papillse, AA’ith AA’hich the skin is 
coA'ered, become erect and pointed. But the most curious 
circumstance is; that it secretes from the skin of its belly, 
AA’hen handled, a most beautiful caimine-red fibrous matter; 
AA’hich stains ivory and paper in so permanent a manner, that 
the tint is retained AA’ith all its brightiress to the present day ; 
I am quite ignorant of the nature and use of this secretion. I 
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have heard from Dr Allan of Forres, that he has frequently 
found a Diodon, floating alive and distended, iu the stomach 
of the shark ; and that on several occasions he has known it 
eat its wa}', not onl)' through the coals of the stomach, but 
through the sides of the monster, svliich has thus been killed. 
Who would ever have imagined that a little soft fish could 
have destroyed the great and savage shark ? 

March We sailed from Bahia. A few days after- 

wards, when not far distant from the Abrolhos Islets, my 
attention was called to a reddish-brown appear;incc in the sea. 
The whole surface of the water, as it a])penrcd under a weak 
lens, seemed as if covered by chopped bits of hay, with their 
ends jagged. These arc minute cylindrical confcrv;p, in 
bundles or rafts of from twenty to sixty in each. Berkeley 
infonns me that they are the same species -(T/vV/forfman//;/ 
erijihrmimt) with that found over l.argc spaces in the Red Sea, 
afid Avheitce its name of Red Sea is derived.'*^ Tlicir numbers 
must be infinite : the ship passed through scver.-il bands of 
them, one of which was about ten yards wide, and, judging 
• from the mud-like colour of the water, at least two and a- 
half miles long. In almost every long voyage some account 
is given of these conferva;. They appe.'ir csjiceially common 
in the sea near Australia ; ;ind oil' Cape Lccuu'in I found an 
allied, but smaller and ajqjarently difterent, species. Captain 
Cook, in his third voyage, remarks, that the sailoi’s gave to 
this appearance the name of sea-sawdust. 

Near Keeling Atoll, in the Indian Ocean, I obseiwcd many 
little masses of conferva: a few ^inches square, consisting of 
long cylindrical threads of excessive thinness, so as to be 
barel)' visible to the naked eye, mingled with other rather 
larger bodies, finely conical at both ends. They vary' in 
length from ’O-l* to '*06, and even to *08 of an inch in length ; 
and in diameter from -OOG to -008 of an inch. Near one 
extremity' of the cylindrical parts a green septum, formed of 
granular matter, and thickest in the middle, may generally' be 
seen. This, I believe, is • the bottom of ;i most delicate, 
colourless sac, comjiosed of a pulpy substance, which lines the 

* M. ^loatagne, in Comptts Rendu:, etc,, Juillet 1844 ; and Annates 
des Sciences Naturetles, Dec. 1S44. 
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exteriov case, but does not extend within the extreme conical 
points. In some specimens, small but perfect spheres of 
bro'^vnish granular matter supplied the places of the septa ; 
and I obseiwed the curious process by which they "were pro- 
duced. The pulpy matter of the internal coating suddenly 
grouped itself into lines, some of which assumed a form 
radiating from a common centre ; it then continued, -with an 
irregular and rapid movement, to contract itself, so that in the 
course of a second the -whole was united into a perfect little 
sjdiere, Avhich occupied 'the position of tlie septum at one end 
of the now quite hollow case. The formation of the gi’anular 
sphere -was hastened by an}' accidentiil injury. I may add, that 
frequently a pair of these bodies were attached to each other, 
cone beside cone, at that end where the septum occurs. 

I -will here add a fe-vv other observations connected with 
the discoloration of the sea from organic causes. On the 
coast of Qiile, a fcAv leagues north of Concepcion, the Beagle 
one day passed through gi’eat bands of muddy water', exactly 
like that of a swollen I’iver ; aird again, a degi'ee south of 
Valparaiso, when fift}' miles from the land, the same appear- 
ance -was still more extensive. Some of -the water placed in 
a glass was of a pale reddish tint ; and, examined under a 
microscope, was seen to swarm with minute animalcula darting 
about, and often exploding. Their shape is oval, and con- 
tracted in the middle by a ring of vibrating curved ciliae. It 
•was, however, very difficult to examine them -with cai'e, for 
almost the instant motion ceased, even while crossing the field 
of vision, their bodies burst. Sometimes both ends burst at 
once, sometimes only one, and a quantity of coarse, brownish, 
granular matter was ejected. The animal an instant before 
bursting expanded to half again its natural size ; and the 
explosion took place about fifteen seconds after the rapid 
progressive motion had ceased ; in a few cases it was preceded 
for a short interval by a rotatory movement on the longer axis. 
About two minutes after any number were isolated in a drop 
of -\vater, they thus perished. The animals move with the 
narrow apex forwards, by the aid of their vibratoiy ciliec, and 
generally by rapid starts. They are exceedingly minute, and 
quite invisible to the naked eye, only covering a space, equal 
to the square of the thousandth of an inch. Tlieir numbers 
■\vere infinite ; for the smallest drop of -water which I could 
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remove contained \'C1 t many. In one day wc ])nss(‘d Uirouglj 
two spaces of water thus stained^ one of wliicli alone nuist 
have extended over several squ.are miles. What incalculable 
numbers of these microscopical animals ! The colour of the 
water, as seen at some distance, was like that of a river wliieh 
has flowed through a red clay district ; but under the shade 
of the vessel’s side it w’as quite as dark ns chocolate. The 
line where the red and blue w.ilcr joined was distinctly 
defined. The weather for some dnys previously had been 
c.alm, and the ocean abounded, to an unusual degree, with 
living creatures.'’^ 

In the sen, around 'rierra del Fiicgo, and at no great 
disbince from the land, I have seen narrow lines of water of a 
bright red colour, from the number of cnisUicca, which some- 
what resemble in form large j)r.iw ns, 'J’lie .sealcra aall them 
w’hale-food. Whether wlialcs feed on them I do not know ; 
but terns, cormorants, and immense henls of great unwieldy 
seals derive, on .some part of the coast, their chief susteiKsnce 
from these swimming crabs. Seamen invariably attribute the 
discolonalion of the water to spawn; but 1 found this to be 
the case only on one occasion. At tlie distance of several 
leagues from the Archipelago of the Galnp.igos, the shi]! 
sailed through three strips of a dark yellowish or mud-like 
water ; these strips were some miles long, but only a few ynnls 
wide, and they were separated from the surrounding wat'er by 
a .sinuous j’et distinct margin. "I'lie colour was caused by 
little gelatinous halls, about the fifth of an inch in diameter, 
in which numerous minute spherical ovules were embedded : 
they w'ere of tw’o distinct kinds, one being of a reddish colour 
and of a different shape from the other. I c.mnot form a 
conjecture as to what two kinds of animals those belonged. 
Captain Cohictt remarks, that this appearance is veij* common 
among the Galapagos Islands, and that the direclfon of the 
bands indicates that of the currents ; in the described case. 


M. Lesson {Vq}'agede la Coguille, tom. i. p, 255) mentions red vater 
off Lima, apparently produced by the same cause. Peron, the distinguished 
naturalist, in the Voyage aux Tetres AustraleSf gives no less than twelve 
references to voyagers who have alluded to the discoloured waters of the 
sra (yol. ii. p. 239). To the references given by Peron maybe added 
HuinWdes Pers. Narr., vol. vi. p. 804; Flinders* Voja^e, ^ol. i. p. 92; 
I^bill^iere.vol.!. P.2S7; Ullioa’s Voyage Voj'age of tke Astrolale ar.d 
oj the Cogmlle ; Captain King’s Survey of Amtralia, etc. 
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however, the line was caused by the wind. The only other 
appearance which I have to notice, is a thin oily coat on the 
’ water which displa3's iridescent coloiu's. I saw’ a considerable 
tract of the ocean thus covered on the coast of Brazil ; the 
seamen attribute it to the putrefying carcass of some whale, 
which probably w’as floating at no great distance. I do not 
here mention the minute gelatinous particles, hereafter to 
be refeiTed to, which are frequently dispersed throughout 
the w’ater, for they are nob sufflciently abundant to create any 
change of colour. 

There are two circumstances in the above accounts which 
appear remarkable: first, how’ do the various bodies which 
form the bands w’ith deflned edges keep together? In the 
case of the prawn-like crabs, their movements w’ere as co- 
instantaneous as in a regiment of soldiers; but this cannot 
happen from anj’thing like volimtaiy action with the o^mles, 
or the conferva*, nor is it probable among the infusoria. 
Secondly, w’hat causes the length and narrowmess of the 
bands ? The appearance so much resembles that wiiicli 
may be seen in evbry toiTent, where the stream uncoils into 
long' streaks the froth collected in -the eddies, that I must 
attribute the effect to a similar action either of the ciureut of 
the air or sea. Under this supposition, w'e must believe that 
the vaiious organised bodies are produced in certain favour- 
able places, and are thence removed by the set of either wind 
or W’ater. I confess, however, there is a veiy great difficulty 
in imagining any one spot to be the birthplace of the millions 
of millions of animalcula and confervaj : for whence come the 
germs at such points? — ^the parent bodies having been dis- 
tributed bj’ the winds and w’aves over the immense ocean. 
But on no other hj’pothesis can I underetand their linear 
, grouping. I may add that Scoresby remarks, that green 
water abounding with pelagic animals is invariably fomid in 
a certain jjart of the Arctic Sea. 
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PBJL Hk to July 5th, 1 S32. — A few days after our 
arrival I became acquainted srith an English- 
man who AVas going to A'isit his estate, situated, 
rather more than a hundred miles from the 
capital, to the northward of Cape Frio. I gladly, 
accepted his kind offer of allowing me to.accomjiany him. 

April Slh. — Our jiarty amounted to sca'cii. 'Ilie first stage 
Avas very interesting. Tlie day AA'RS'pOAVcrfully liot, and as 
Ave passed through the Avoods everything was motionless, 
excepting the large and brilliant butterflies, Avhich lazily 
fluttered about. The vieAv seen Avhen crossing the hills 
behind Praia Grande aams most beautiful j the colours Avcrc 


intense, and the preA-ailing tint a dark blue ; the sky and the 
calm Avaters of the bay Aicd Avith each other in splendour. 
After passing through some cultiA’atcd country, Ave entered a 
forest, Avhich in the grandeur of all its parts could not be 
exceeded. We arriA'ed by midday at Ithacaia ; this small 
Aillage is situated on a plain, and round the central house arc 
the huts of the negroes. These, from their regular form and 
position, reminded me of the draAvings of the Hottentot 
habitations in Southern Africa. As the moon rose early, avc 
determined to start the same CA'ening for our sleeping-place 
at the Lagoa Marica. As it Avas growing dark Ave passed 
under one of the massive, bare, and steep hills of granite 
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which are so common in this country. This spot is notorious 
from having been, for a long time, the residence of some 
iimaway slaves, who, by cultivating a little ground near the 
top, contrived to eke out a subsistence. At length they Avere 
discovered, and a party of soldiers being sent, the whole Avere 
seized, AAith the excejition of one old Avoman, Avho, sooner than 
again be led into slaver}’, dashe'd herself to pieces from the 
summit of the mountain. In a Roman matron this AA'ould 
have been called the noble love of freedom ; in a poor negresF 
it is mere brutal obstinacy. We continued riding for some 
hours. For the few last miles the road Avas intricate, and i 
passed through a desert Avaste of marshes and lagoons. The 
scene by the dimmed light of the moon Avas most desolate. 
A few fireflies flitted by us ; and the solitary snipe, as it rose, 
uttered its plaintive cry. The distant and sullen roar of the 
sea scarcely broke the stilhiess of the night. 

Jjjril ^Ut . — left our miserable sleeping-place, before sun- 
rise. The road passed through a narroAV sandy plain, lying 
betAveen the sea and the interior salt lagoons. The number 
of beautifril fishing-birds, such as egrets and cranes, and the 
- succulent plants assuming most fantastical forms, gaA’e to the 
' scene an interest Avhich it would not othenvise have pos- 
sessed. The few stunted trees Avere loaded Avith parasitical 
plants, among which the beauty and delicious frugrance of 
• some of the orchideae Avere most to be admu'ed. As the sun 
rose, the day became extremely hot, and the reflection of the 
light and heat firom the Avhite sand Avas very distressing. We 
dined at Mandetiba: the thermometer in the shade being 
S^". The beautiful vieAV of the distant Avobded hills, reflected 
in the perfectly calm Avater of an extensiA’e lagoon, quite 
refireshed us. As the A’finda* here Avas a very good one, and 
I have the pleasant, but rare, remembrance of an excellent 
dinner, I AAill be grateful and presently describe it, as the 
type of its class. These houses are often large, and are built 
of thick upright posts, AAith boughs interAvoven, and after- 
Avards plastered. They seldom have floors, and never glazed 
ArindoAA's ; but are generally pretty Avell roofed. Universally 
the front pai*t is ojien, forming a kind of Amundah, in AA’hich 
tables and benches are placed. The bedrooms join on each 


* Venda, the Portuguese name for an inn. 
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sidCj and here the passenger may sleep as comfortably as he 
can, on a Avooden platform, covered by a thin straw mat. 
The vcnda stands in a courtj-ard, where the horses are fed. 
On first arriving, it was our custom to unsaddle the horses 
and give them their Indian com ; then, with a low bow, to 
ask the senh6r to do us the favour to give us something to 
eat. " Anj'thing you choose, sir,” was his usual answer. 1' or 
the few first times, vainly I thanked Proridence for having 
guided us to so good a man. The conversation proceetling, 
the case universally became deplorable. ‘‘ Any fish can you 
do us the favour of giving ? ” — “ Oh ! no, sir.” — " Any soup ? ” 
— “No, sir.” — “Any bread?” — “Oh! no, sir.” — “Any dried 
meat?” — “Oh! no, sir.” If we were lucky, by nailing a 
couple of hours, ne obtained fowls, rice, andfarinha. It not 
unfrequently happened that we were obliged to kill, with 
stones, the poultry for our own supper. \^'hen, thoroughly 
exhausted by fatigue and hunger, wc timorously hinted that 
we shoidd be glad of our meal, the pompous and (though 
true) most luisatisfactorj’ answer was, “ It will be ready when 
it is read}'.” If we had dared to remonstrate Jiny further, 
we should have been told to jiroceed on our journey, as 
being too impertinent. TJie hosts are most ungracious and 
disagreeable in their manners ; their houses and their persons 
are often filthilj' dirtj'; the want of the accommodation of 
forks, knives, and spoons is common ; and I am sure no 
cottage or hovel in England could be found in .a state so 
utterly destitute of every’ comfort. At Campos Novos, how- 
ever, we fared sumptuously; having rice and fowls, biscuit, 
•wine, and spirits for dinner ; coffee in the evening, and fish 
•with coffee for breakfast All this, -srith good food for the 
horses, only cost 2s. 6d. jJcr head. Yet the host of this 
venda, being asked if he knew anything of a whip ivhich 
one of the party had lost, gruffly answered : “How should I 
know? why did you not take care of it? — I .suppose the 
dogs have eaten it.” 

Leav’ing Mandeliba, we continued to }viss through an 
intricate wilderness of lakes ; in some of which were fresh, 
in others salt-water shells. Of the fomier kind, I found ;i 
Limncea m great numbers in a lake, into which, the inhabit- 
ants assured me, that the sea enters once a year, and some- 
times oftener, and makes the water quite salt. I have no 
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doubt many interesting facts in relation to marine and fresh- 
water animals might be observed in this chain of lagoons, 
which skirt the coast of Brazil. M. Gay * has stated that 
he found in the neighbourhood of Rio, shells of the marine 
genera solen and mytilus, and fresh-waler ampullariaj, living 
together in brackish water. I also fi’equently observed in 
the lagoon near the Botanic Garden, where the water is only 
a little less salt than in the sea, a species of hydrophilus, 
very similar to a water-beetle common on the ditches of 
England: in the same lake the only shell belonged to a 
genus generally found in estuaries. 

Leaving the coast for a time, Ave again entered the forest. 
The trees were very lofty, and remarkable, compared with 
those of Europe, from the Avhiteness of their trunks. I see 
by my note-book, '' Avonderful and beautiful floAA'ering para- 
sites,” invariablj’^ struck me as the most novel object in these 
grand scenes. Travelling oiiAvards Ave passed through tracts 
of pasturage, much injured by the enormous conical ants’ 
nests, Avhich '>vere nearly tAveh’^e feet high. They gave to 
the plain exactly the appearance of the mud volcanoes at 
Jorullo, as figured by Humboldt. We arrived at Engenhodo 
after it aa’us dark, having been ten hours on horseback. I 
ne\''er censed, during the Avhole journey, to be surprised at 
the amount of labour Avhich the horses Avere capable of en- 
during ; they appeared also to recover from any injury much 
sooner than those of our English breed. The vampire bat is 
often the cause of much trouble, by biting the horses on 
then: AAutliers. The injury is generally not so much OAving to 
the loss of blood, as to the inflammation Avhich the pressure of 
the saddle afterw'ards produces. The AA'hole circumstance 
has lately been doubted in England ; I Avas therefore fortun- 
ate in being present -AA'hen one (Dcsnwdiis d'orhignyi, Wat.) 
AA’as actually caught on a .horse’s back. We Avere bivouacldng 
late one evening near Coquimbo, in Chile, AA’hen my servant, 
noticing that one of the horses Avas very restive, AA’ent to see 
AA’hat AA'as the matter, and fanc3dng he could distinguish 
something, suddenly put his hand on the beast’s AAntliers, 
and secured the vampire. In the morning the spot Avhere 
the bite had been inflicted AA'as easily distinguished from 


^ Annal. des Scienc, Nat. for 1833. 
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being slightly swollen and bloody. The third day after- 
wards we rode the horse without any ill effects. 

April IS///. — After three days’ travelling we arrived at 
Socego, the estate of Senhfir Manuel Figuireda, a relation of 
one of our party. The house was simple, and, though like a 
barn in form, was well suited to the climate. Iir the sitting-’” 
room gilded chairs and sofas were oddly conti'asted with the 
whitewashed Avails, thatched roof, and AvindoAvs AAithout glass. 
The house, together Avith the granaries, the stables, and 
Avorkshops for the blacks, Avho had been taught various 
trades, foiined a rude kind of quadrangle ; in the centi'c of 
Avhich a large pile of coffee Avas dr3ing. These buildings 
stand on a little hill, overlooking the cultivated ground, and 
surrounded on every side by a Avail of dark green luxuriant 
forest. The chief produce of this part of the countiy is 
coffee. Each tree is sxipposed to yield annually, on an 
average, two pounds ; but some give as much as eight. 
Mandioca or cassada is likcAvise cultivated in great quantity. 
Every part of this -plant is -useful : the leaA'es and stalks are 
eaten bj^ the hoi'ses, and the roots are ground into a pulp, 
Avhich, Avhen pressed dry and baked, forms the farinha, the 
principal article of sustenance in the Brazils. It is a ciu'ious, 
though Avell-knoAvn fact, that the juice of this most nutritious 
plant is highly poisonous. A few years ago a coav died at 
this faz6nda, in consequence of having drunk some of it. 
Senh6r Figuireda told me that he had planted, the year 
before, one bag of feijaO or beans, and three of rice ;* the 
former of Avhich produced eighty, and the latter three 
hundred .and tAventy-fold. The pastm-age supports a line 
stock of cattle, and the Avoods are so full -of game tlial a 
deer had been killed on each of the three previous days. 
Tliis profusion of food shoAved iUlelf at diimer, Avhere, if the 
tables did not groan, the guests, surely did ; for each person 
is expected to eat of eveiy dish. - One day, having, as I 
thought, nicely calculated so that nothing should go aAvay 
untasted, to my utter dismay a roast turkey and a pig 
appeared in all their substantial realitj'. During the meals, 
it Avas the emplojunent of a man to drive out of tlie room 
sundiy old hounds ^m(^ dozens of little black children, 
Avhich craAvled in together at every opportunitj'. As long as 
the idea of slavery could be banished, there Avas something 
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exceedingly fascinating in this simple .and patrinvclial style 
of living : it was such a perfect retirement and independence 
from the rest of the world. As soon as any stranger is 
seen arriving a large bell is set tolling, and generally some 
small cannon ai*e fired. ' The event is thus announced to the 
rocks and woods, but to nothing else. One morning I 
walked out an hour before daylight to admire the solemn 
stillness of the scene; at last, the silence was broken by 
the morning hymn, riiised on high by the whole body of the 
blacks; and in this manner their daily work is generally 
begun. On such fazendas as these, I have no doubt the slaves 
pass Iwippy and contented h'ves. On Saturday and Sunday 
they work for themselves, and in this fertile clim.ate the 
labour of two days is sufficient to support a man and his 
family for the whole Aveek. 

Aj)ril mil . — Lcanng Soc^go, we rode to another estate on 
the Rio ^I.acfle, which was the last patch of cultivated ground 
in that direction. Tlie estate atos tAvo and a-half miles long, 
and the owner had forgotten Iioav many broad. Only a A'ery 
small piece had been cleared, j’et almost every acre A\'as 
capable of yielding all the A'arious rich productions of a 
tropical land. Considering the enormous area of Brazil, the 
proportion of cultivated ground can scarcely be considered as 
anything, compared to that A\*hich is left in the state of nature: 
.at some future age, Iioav A’ast a population it A\*ill support! 
Baring the second day’s joumej’ Ave found the road so shut 
up, that it Avas necessar}’ that a man should go ahead AA'itli a 
SAvord^ to cut^aAvaj'.the creepers. Tire forest abounded Avith 
beautiful objects ; among Avhich the tree ferns, though not 
large, Avere, from their bright green foliage, and the elegant 
curvature of their fronds, most Avorthy of admiration. In the 
evening it mined A'ejy heaAdly, and although the thermometer 
stood at 65% I felt very cold. As soon as the rain ceased, it 
was curious to observe the extraordinary' evaporatio'n Avhich 
commenced over the whole e.xtent of the forest. At the 
height of a hundred feet the hills Avere buried in a dense 
Avhite vapour, Avhich rose like’ columns of smoke from the most 
thickly-Avooded parts, and especially from the valleys. I 
obserA ed this phenomenon on se\’eral occasions ; I suppose it 
is OArlng to the large surface of foliage, previously heated by 
the sun's rays. 
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WTiile sta)'ing at this estate I was very nearly being an eye- 
witness to one of those atrocious acts which can only take 
place in a slave coimtr}'. Owing to a quarrel and a lawsuit, 
the owner was on the point of taking all the women and 
children from the male slaves, and selling them separate^ at 
the public auction at Rio. Interest, and not any feeling of 
compassion, prevented this act. Indeed, I do not believe the 
inhumanity of separating thirty families, who had Jived to- 
gether for manj' years, even occurred to the owner. Yet I* 
■will pledge myself, that in humanity and good feeling he Avas 
superior to the common run of men. It may be said there 
exists no limit to the blindness of interest and selfish habit. 
I ma}' mention one veiy trifling anecdote, Avhich at the time 
struck me more forcibly than any stoiy of cruelty'. I Avas 
crossing a ferry Avith a negro, Avho Avas uncommonly stupid. 
In endeaA'omang to make him understand, I talked loud, and 
made signs, in doing Avhich I passed my hand ne.*!!* his face. 
He, I suppose, thought I Avas in a passion, and Avas going to 
strike him ; for instantly, Avith a frightened look and half-shnt 
eyes, he dropped his hands. I shall never forget my feelings 
of surprise, disgust, and shame, at seeing a great poAverful 
man afraid eveiA to Avard off a bloAv, directed, as he thought, 
at his face. This man had been trained to a degradation 
loAver than the slavery of the most helpless animal. 

April 18/A. — In returning Ave spent tAVo days at Socego, 
•and I employed them in collecting insects in the forest. 
The greater number of trees, although so loft}', are not more 
than three or four feet in circumference. There are, of 
course, a feAv of much greater dimension. Senh6r Manuel 
Avas then making a c.moe 70 feet in lengtli from a solid 
trunk, Avhich had originally been 110 feet long, and of gi'eat 
thickness. The contrast of palm trees groAving amidst the 
common branching kinds ncA'er fails to give the scene an 
intertropical character. Here the Avoods Avere ornamented 
by the Cabbage Palm — one of the most beautiM of its 
family. With a stem so narroAv that it might be clasped 
Avith the tAvo hands, it Avaves its elegant head at the height 
of forty or fifty feet aboA'e the ground. The Avoody creepers, 
themselves covei'ed by other creepers, Avere of great thick- 
ness ; some Avhich I measured Avere tAvo feet in circumference. 
Many of the older trees presented a A'ery curious appearance 
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from the tresses of a liana hanging from their boughs, and 
resembling bundles of hay. If the eye was turned from the 
world of foliage above, to the ground beneath, it was 
attracted by the exlTeme elegance of the leaves of the ferns 
and mimosa:. The latter, in some parts, covered the surface 
vith a brushwood only a fcAV inches high. In walking 
across these thick beds of mimosoe, a broad ti’ack was marked 
by the change of shade, produced by the drooping of their 
sensitive petioles. It is easy to specify the individual 
objects of admiration in these grand scenes ; but it is not 
possible to give an adequate idea of the higher feelings of 
wonder, astonishment, and devotion, which fill, and elevate 
tlie mind. / 

April — Leaving Socego, during the tw'o first days, we 

retraced our steps. It was very wearisome work,, as the road 
generally ran- across a glaring hot sandy plain^ not far from 
the coast. I noticed -that each time the horse put its foot 
on the fine siliceous sand, a gentle chirping noise was 
produced. On the third day we took a different line, and 
passed through the gay little village of Madre de De6s. 
Tliis is one of the principal lines of road in Brazil ; yet it was 
in so bad a state that no wheel vehicle, excepting the clumsy 
bullock-waggon, could pass along. In our whole journey 
we did not cross a single bridge built of stone ; and those 
made of logs of wood were frequently so much out of repair, 
that it was necessary to go on one side to avoid them. All 
distances are inaccurately knowm. The road is often marked 
by crosses, in the place of milestones, to signify where human 
blood has been spilled. On the evening of the 2Srd we 
arrived at Rio, liaAfing finished our pleasant little excursion. 

During the remainder of my stay at Rio, I resided in a cottage 
at Botofogo Bay. It was impossible to wish for an)i;hing more 
delightful tlian thus to spend some weeks in so magnificent 
a country. In England any persoA fond of natm-al liistory 
enjoys in his walks a great advantage, by always having 
something to attract his attention; but in ‘these fertile 
clunates, teeming "with life, the attractions are so numerous, 
that he is scarcely able to walk at all. 

The few observations which I wms enabled to make were 
almost exclusively confined to the invertebrate animals. The 
existence of a division of the genus Planaria, which inhabits 
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the dry land, interested me much. These animals are of so 
simple a structure, that Cuvier has .arranged them with the 
intestinal worms, though never foimd mthiu the bodies of 
other animals. Numerous species inhabit both salt and fresh 
water ; but those to which I allude wei-e found, even in the 
drier parts of the forest, beneath logs of rotten wood, on 
which I believe they feed. In general form they resemble 
little slugs, but are very much narrower in proportion, 
and several of the species are beautifully coloured avith 
longitudinal stripes. Tlieir structure is very simple : near 
the middle of the under or craavling surface there are two 
smcall transverse slits, from the anterior one of avhich a 
funnel-shaped and highly irritable mouth can be protruded. 
For some time after the rest of the animal avas completely 
dCcid from the effects of salt avater or any other cause, this 
organ still regained its vibility. 

I found no less that tavelve different species of terrestrial 
Planaria in different parts of the southern hemisphere.* 
Some specimens avhich I obtained at Van Diemen’s Land, I 
kept alive for nesirly tavo months, feeding them on rotten 
avood. Having cut one of them transversely into tavo nearty 
equal parts, in the course of a fortnight both had the sh.ape 
of perfect animals. I had, hoavever, so divided the body, 
that one of the halves contained both the inferior orifices, 
and the other, in consequence, none. In the course of - 
taventy-five days from the operation, the more perfect half 
could not h.ive been distinguished from any other specimen. 
The other had increased much in size; and toavards its 
posterior end, a clear space avas formed in the parenchy- 
matous mass, in aadiich a rudimentary cup-shaped mouth 
could clearly be distinguished ; on the other surface, hoaa*- 
ever, no corresponding slit av.as yet open. If the increased 
heat of the aveather, as ave approached the equator, had not 
destroyed all the individuals, there can be no. doubt that 
tins last step avould have completed its structure. Although 
so avell-knoavn an experiment, it avas interesting to avatch 
the ^-adual production of eveiy essential organ, out of the 
simple extremity of another animal. It is extremely difficult 

mnied thass sp«da ./A!,W 
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to preserve these Planarice ; as soon as the cessation of life 
allows the ordinary laws of chanjge to act, their entire bodies 
become soft and fluid, with a rapidity which I have never 
seen equalled. 

I first visited the forest in wlucn these Plananm ^vere 
found in company "vsith an old Portuguese^ priest, who took 
me out to hunt witli him. The sport consisted in turning 
into the_cover a few dogs, and then patiently waiting to fire 
at any animal wliich might appear. We w'ere accompanied 
by the son of a neighbouring farmer — a good specimen of a 
■wild Brazilian youth. He was dressed in a tattered old shirt 
and trousers, and had his head' uncovered : he cjirried an 
old-fashioned gun and a large knife. Tlie habit of carrying 
the knife is universal ; and in traversing a thick Avood it is 
almost necessary, on account" of the creeping plants. The 
frequent occurrence of murder may be parti}' attributed to 
this habit. Tlie Brazilians are so dexterous with the knife, 
that they can throw it to some distance with precision, and 
AA-ith sufficient force to cause a fatal AA’ound. I haA'e seen a 
number of little boys practising this art as a game of play, 
and from their skill in hitting an upright stick, they promised 
Avell for more earnest attempts. My companion, the da}' 
before, had shot tw’o large bearded monkeys. These .am'iTi.nlg 
haA'e prehensile tads, the. extremity of Avhich, even after 
death, can support the AA'hole Aveight of the body. One of 
them thus remahied fast to a branch, and it AA'as necessary 
to cut down a large tree to procure it. Tliis Avas soon 
effected, and doAAii came tree and monkey Arith an aA\-ful 
crash. Our day's sport, besides the monkey, Avas confined 
to sundry small green paiTots and a' feAv toucans. I profited, 
hoAA'eA'er, by my acquauitance Avith the Portuguese padre, for 
on another occasion he gaA'e me a fine specimen of the 
Yagouaroundi cat. 

EA'ery one has heard of the beauty of the scenery near 
Botofogo. Tlie house in Avhich I lived was seated clos^ 
beneath the well-knoAm mountain of the Corcovado. It has 
been remarked, AAdtli much truth, that abruptly conical hills 
are characteristic of the forma'tion Avhich Humboldt designates 
as gneiss-granite. Nothing can be more sh'iking than tlie 
effect of these huge rounded masses of naked rock rising out 
of the most luxuriant vegetation. 
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I was often interested by wa telling the clouds, which, 
rolling in from seaward, formed a bank just beneath the 
highest point of the Corcovado. This mountain, like most 
others, when thus partly veiled, appeared to rise to a far 
prouder elevation than its real height of 2300 feet. Mr 
Daniell has observed, in his meteorological essays, that a 
cloud sometimes appears fixed on a mountain summit, while 
the -wind continues to blow over it. The same phenomenon 
here presented a slightly different appearance. In this case 
the cloud was clearly seen to curl over, and rapidly pass by 
the summit, and yet was neither diminished nor increased 
in size. The sun w'as setting and a ’gentle southerly breeze, 
striking against the southern side of the rock, mingled its 
current with the colder air above, and the vapour was thus 
condensed; but as the light wreaths of clouds passed over 
the ridge, and came within the influence of the wanner 
atmosphere of the northern sloping bank, they were imme- 
diately re-dissolved. 

The climate, during the months of May and June, or the 
beginning of ■winter, was delightful. The mean tempera- 
ture, from observations taken at nine o’clock, both morning 
and evening, was only 72°. It often i^ained heavily, but 
the drying southerly winds soon again rendered the Avalks 
pleasant. One morning, in the course of six houi's, 1 ’6 inches 
of rain fell. As this storm passed over the forests which 
surround the Corcovado, the sound produced by the drops 
pattering on the countless multitude of leaves was very 
remarkable; it could be heard at tlie distance of a quarter 
of a mile, and was like tlie rushing of a great body of water. 
After the hotter days, it was delicious to sit quietly in the 
garden and watch the evening pass into night. Nature, in 
these climes, chooses her vocalists from more humble per- 
formers than in Europe. A small frog, of the genus //?//«, 
sits on a blade of grass about an inch above the surface of 
the water, and sends forth a pleasing chirp : when several 
are together they sing in harmony on diffei'ent notes. I 
had some difficulty in catching a specinen of this frog. The 
genus Hyla has its toes tei-minated by small suckers; and 
I found this animal could crawl up a pane of glass, "when 
placed absolutely perpendicular.' - Various eicadie and crickets, 
at the same time, keep up a ceaseless shrill cry, but .which. 
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softened by the distance, is npt unpleasant. Every ^evening 
after dark tliis great concert commenced; and often have 
I wt listening to it, until my attention has beexi drawn 
away by some curious passing insect. 

At these times the fireflies are seen flitting about from 
hedge to hedge. On a dark night the light can be seen at 
about two hundred paces distant. It is remarkable that in all 
the different kinds of gloworms, shining elaters, and various 
marine animals (such' as the Crustacea, medusa;, nereidac, a 
coralline of the genus Chjtia, and Pijrosonia), which I have 
observed, the light has been of a well-marked green colour. 
All the fireflies, which I caught hei'c, belonged to the 
Lampijridce (in which family the English gloAV^vorm is 
included), and the greate’r number of sjjechnens were of 
Lampijns occidentalism*' I foimd that this insect emitted the 
most brilliant flashes when initated: in the intervals, the 
abdominal rings were obscured. The flash was almost co- 
instantaneous in the two rings, but it was just perceptible 
fimt in the anterior one. The shining matter was fluid and 
very adhesive : little spots, where the skin had been tom, 
continued bright with "a scintillation, whilst the uninjured 
parts wei'e obsem-ed. When the insect was decapitated the 
rings remained uninterruptedly bright, but not so brilliant as 
before : local irritation with a needle always' increased the 
rividness of the light. The rings in one instance retained 
tlieir luminous property nearly twenty-four hours after the 
death of the insect. From ' these facts it would appear 
probable, that the animal has only the power of concealing or 
extinguishing the light for short inter^'als, and that at other 
times the display is involuntary. On the muddy and wet 
gi’avel-walks I found the larvse of this lampyris in great 
numbers: they resembled in general form the female of 
the English gIo^vwo^m. Tliese larva; possessed but feeble 
luminous powei-s ; very differently from their parents, on the 
slightest touch they feigned death, and ceased to shine ; nor 
did irritation excite any fresh display. I kept several of them 
alive for some time : their tails ax*e vei*y singular oi’gans, for 
they act, by a well-fitted contrivance, as suckers or oi'gans of 

l am greatly indebted to Mr ^^alcrhoHse for his kindness in naming for 
me tms and many other insects, and in giving me much valuable assistance. 
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attachment^ and likewise as resen'oirs for saliva, or some such 
fluid. I repeatedly fed them on raw meat ; and I invariably 
observed, that every now and then the extremity of the tail 
was applied to the mouth ; and a drop of fluid exuded on the 
meat which "was then in the act of being consumed. The 
tail, notwithstanding so much practice, docs not seem to be 
able to find its way to the mouth ; at least the neck was ahvaj-s 
touched first, and apparently as a guide. 

When we were at Bahia, an elatcr or beetle (Pijrophorus 
Itnninosus, Illig.) seemed the most common luminous insect. 
The light in this case was also rendered more brilliant bj' 
irritation. I amused myself one day by observing the spring- 
ing pow’ers of this insect, which have not, as it appears to me, 
been properl)' described.'*^ The elatcr, when placed on its 
back and .preparing to spring, moved its head and thorax 
backwards, so that the pectoral spine was drawn out, and 
rested on the edge of its sheath. The same backward 
movement being continued, the spine, by the full action of 
the muscles, was bent like a spring; and the insert at this 
moment rested on the extremit)' of its head and wing-cases. 
The effort being suddenly relaxed, the head and thonix flew 
up, .md in consequence, the base of the •wing-cases struck the 
supporting surface with such force that the insect, by the 
reaction, was jerked upAvards to the height of one or Iavo 
inches. The projecting points of the thorax, and the sheath 
of the spine, served to steady the Avholc body during the 
spring. In the descriptions Avhich I have read, sufficient 
stress does not appear to haA'e been laid on the elasticity 
of the spine: so sudden a S2)ring could not be the result 
of simple muscular contraction, Arithout the aid of some 
mechanical contriA'ance. 

On several occasions I enjoyed some short, but most 
pleasant, excursions in the neighbouring country. One day 
I AV'ent to the Botanic Gai’den, AA'here many plants, Avell knoAvn 
for their great utility, might be seen groAving. The leaA’es of 
the camphor, peppex', cinnamon, and clove trees Avei*e delight- 
fully aromatic; and the bread-fruit, the jaca, and the mango 
vied Avith each other in the magnificence of their foliage. 
The landscape in the neighbourhood of Bahia almost takes its 

• Kirby’s Entomology, vol. ii. p. 317. 
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character from the t^vo latter trees. Before seeing them^ I 
had no idea tliat any trees could cast so black a sliade on the 
groiuid. Both of them bear to the evergreen vegetation of 
these climates the same kind of relation which laurels and 
hollies in England do to the lighter green of tlie deciduous 
trees. It may be observed, that the houses nithin the tropics 
are surrounded by the most beautiful forms of vegetation, 
because many of them are at the same time most useful to 
man. Who can doubt that tlicse qualities arc united in the 
banana, the cocoa-nut, the many lands of palm, the orange, 
and the bread-fruit tree ? 

During this day I was particularly struck wth a remark of 
Humboldt’s, who often alludes to "the thin vapour which, 
without dianging the transparency of the air, renders its tints 
more harmonious, and softens its effects.” 'This is an appear- 
ance wliich I have never observed in the temperate zones. 
The atmosphere, seen through a short space of half or three- 
quarters of a mile, was perfectly lucid, but at a greater 
distance all colours were blended into a most beautiful haze, 
of a pale French grey, mingled with a little blue. The con- 
dition of the atmosphere between the morning and about 
noon, when the effect w'as most evident, had undergone little 
diange, excepting in its dryness. In the interval, the differ- 
ence between the dew point and temperature had increased 
from 7*5° to 17“. 


On another occasion I started early and walked to the Gada, 
or topsail mountain. Tlie air was delightfully cool and fragrant ; 
and the drops of dew still glittered on the leaves of the large 
hlaceous plants, which shaded the streamlets of dear water. 
Sitting down oh a block of granite, it was delightful to walcli 
the various insects and birds as they flew past. "The hummin'r- 
bird seems particularly fond of such .shady retired spots. 

^ little creatures buzzing round a flower, 

with their wings vibrating so rapidly as to be , scarcely visible 
fwas reminded of the sphinx moths: their movements and 
naoits are indeed in many respects ver3' similar 
Following a pathway, I entered a noble forwt, and from a 
height of five or slx hundred feet, one of tliose splendid views 

common on even' side of Rio. 
At this elevation the landscape attains its most brilliant 
tmt; and every form, eveiy shade, so completely surpasses 
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in magnificence all that the European has ever beheld in his 
own countiy, that he knows not how to express his feelings. 
The general effect frequently recalled to my mind the gayest 
scenery of the Opera House or the great tlieatres. I never 
returned from these excursions empty-handed. This day I 
found a sjjecimen of a cmious fungus, called H^maiopJialliis. 
Most people laiow the English Phallus, which in autumn 
taints the air with its odious smell : this, however, as the 
entomologist is aware, is to some of our beetles a delightful 
fragrance. So was it here ; for a Slrongijlus, attracted by the 
odour, alighted on the fungus as I carried it in my hand. We 
here see in two distant countries a similar relation between 
plants and insects of the same families, though the species 
of both are different. When man is the agent in introducing 
into a country a new species, tliis relation is often broken : as 
one instance of this I may mention, that the leaves of the 
cabbages and lettuces, which in England afford food to such 
a midtitude of slugs and caterpillars, in the gardens near 
Rio are untouched. 

During our stay at Brazil I made a large collection of 
insects. A few general observations on the comparative 
importance of the different orders may be interesting to 
the English entomologist. The large and brilliantly-coloured 
hcpidoplcra bespeak the zone they inhabit far more plainl}' 
than any other race of animals. I allude only to the butter- 
flies ; for the moths, contrary to what might have been ex- 
pected from the rankness of the vegetation, certainly appeared * 
in much fewer numbers than ui our own temperate regions. 

I was much surprised at the habits of Papilio Jeronla. Tliis 
butterfly is not uncommon, and generally Trequents the orange- 
groves. Although a high flier, j^et it very frequently alights 
on the trunks of trees. On these occasions its head is in- 
variably placed downwards ; and its wings are expanded in 
a horizontal plane, instead of being folded vertically, as is 
commonly'the case. This is the only butterfly which I have 
ever seen that uses its legs for riuming. Not being aware of 
this fact, the insect, more than once, as I cautiously approached 
Arith my forceps, shuffled on one side just as the instrument 
was on the point of closing, and thus escaped. But a far more 
singular fact is the power Avhich this species possesses of 
making a noise. Several times Avhen a pair, probably male 
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and female, were chasing each other in an in-egular course, 
they passed uithin a few 3-ards of me ; and I dislincth" hoard 
a clicking noise, similar to that produced by a toothed wheel 
|)assing under a spring catch. The noise was continued at 
short inler\-als, and could be distinguished at about twenty yards 
distant : I am certain there is no error in the observation.^ 

I was tUsnppointed in the genenil aspect of the Colcoplcra. 
Tlie number of minute and obscureh'-colourcd beetles is 
e.vceedingly grc.at.t The c.ibincts of 'Europe can, as yet, 
boast only of the larger species from tropical climates. 
It is sufficient to disturb the composure of an entomologist’s 
mind, to look forward to the future dimensions of a comjilctc 
catalogue. Hie carnivorous beetles, or Carnbidiv, appear in 
estremely few numbers within tlie tropics : tJiis is tJie more 
remarkable when compared to the case of the carnivorous 
quadrupeds, which are so abundant in hot countries. I was 
struck with this obsen'ntion, both on entering Brazil and when 
I saw the many elegant and active forms of the Harpaltda: 
re-appearing on the temperate plains of La Plata. I)o tlic 
very numerous spiders and rapacious Hymenopicra supply the 
place of the carnivorous beetles? Tlie carrion-fccdcrs and 
Brachclytera are very uncommon ; on the other hand, the 
JiliyncopJiora and Ckrysomdida:, all of whicli depend on the 
vegetable world for subsistence, are present in nslonishing 
numbers. I do not here refer to the number of difTcrent 
species, but to that of the individual insects ; for on this it is 
that the most striking diameter in the entomology of different 


* Mr Daableday has lately dssertbed (before the Entomolojjical Society, 
March 3rd, 1S45) a peculiar stnictare in dw winjjsof this butterfiy, wliich 
seems to be the mtaes of its makini: its noise. Hesays; “ It is rcisurkaWe 
for basing a sort of drum at the base of the fore wings, between the costal 
nemtrc and the subcostal. These luo nenurcs, moreover, have a peculiar 
screu-Iifce diaphragm or vessel in the inierior.” 1 find in l^n^tdoriTs 
travels (in the years 1S03-?, p. 74) it is said, that in the Island of St 
Catherine's on the co.ast of Hraril, a butterfly culled /Vfr;;s 
laakes a noise, when fij'ing nway, like a rattle. 

^ 1 1 may nicntion, as a common instance of one day’s (June 23rd) collect- 
ing, when I tvas cot attending particularly to the that J caneht 



sir i ^ lirour^t 

'yii be sufpcient to prorc ihst I no: paying overmuch auention lo 
tne generally favourco order of 


c 



SPIDERS 


S4. 


countries depends. The orders Orthoptcra and Hemiptera are 
particularly numerous; as liUc^vise is the stinging division 
of the Hymcnopiera, the bees, perhaps, being excepted, A 
person, on first entering a tropical forest, is astonished at the 
labours of the ants: ■well-beaten paths branch oflf in every 
direction, on -which an army of never-failing foragers may be 
seen, some going forth, and others returning, burdened with 
{lieces of green leal^ often larger than their own bodies. 

A small dark-eoloiured nnt sometimes migrates in countless 
numbers. One day, at Bahi.a, my attention was dr.a%\’n by 
observing many spiders, cockroaches, and other insects, and 
some lizards, rushing in the greatest agitation across a bare 
piece of gi-ound. A little way behind, every stalk and leaf 
was blackened by a small ant. The swarm haring crossed the 
bare space, divided itself, and descended an old wall. By this 
means many insects were fairly enclosed ; and the efforts 
which the poor little creatures made to extricate themselves 
from such a death were wonderful. WJren the ants came to 
the road they changed their course, and in narrow files re- 
ascended the wall. Having placed a small stone so as to 
intercept one of the lines, the whole body attacked it, and 
then immediately retired. Shortly afterwards another body 
came to the charge, and again having failed to make any im- 
pression, this line of inarch was entirely given up. By going 
an inch round, the file might have avoided the stone, and this 
doubtless would have happened if it had been originally there ; 
but having been attacked, the lion-hearted little warriors 
scorned the idea of yielding. 

Certain wasp-like insects, which construct in the corners of 
the verandahs clay cells for their larvaj, are very numerous in 
the neighbourhood of Rio. These cells they stuff full of half- 
dead spiders and caterpillai's, which they seem wonderfully to 
know how to sting to that degi’ee as to leave them paralysed 
but alive, until their eggs are hatched ; and the larva: feed on 
the horrid mass of powerless, half-lulled victims — a sight 
M’hich has been described by an enthusiastic naturalist ■*" as 
curious and pleas ing ! I was mich interested one day by 


In a MS. in the British Museum by Mr Abbott, who made his observa- 
tmns in Georgia ; see Mr A. "Whitens paper in the A7mah of Natural 

-''r has described n spheis with 

similar habits in India, in the/««7ia/ of the Asiatic Society, vol. i. p. 555. 
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\ratclung a deadly contest between a Pcpsis and a large 
spider of the genus Lycosa. The wiisp made a sudden dash 
at its prey, and flicn flew nwa)' : the spider was evidently 
wounded, for, trying to escajje, it rolled down a little slope, 
but had still strength suflicient to crawl into a thick tuft of 
grass. TIic wasp soon returned, and seemed surprised at 
not immediately findin^" its victim. It then commenced as 
regular a hunt as evef'-.'hound did after fox ; making short 
semi-circular casts, and all the time rapidly vibrating its wings 
and antennae. The spider, though w’ell concealed, w’as soon 
discovered ; and the wasj^, endcntly still afraid of its adver- 
saiy’s jaws, after much mana^u^Ting, inflicted two stings on 
the under side of its thorax. At last, careftdly examining 
with its antennte the now motionless sjjider, it proceeded to 
drag away the body. But I stopped both tyrant and prey.’’^ 

The number of spiders in proportion to other insects is here, 
compared with England, veiy’ much larger ; perhaps more so 
than with any other division of the articulate animals. The 
variety of species among the jumping spiders appears almost 
iufluite. Tlie genus, or rather family, of Epeira is here 
characterised by many singular foirns; some species have 
])ointcd coriaceous .shells, others enlarged and spiny tibia;. 
Eveiy path in tlie forest is barricaded with the strong yellow 
web of a species belonging to the same di^^sion with the 
Epeira clavipes of Fabricius, which was formerly said by 
Sloanc to make, in the West Indies, webs so strong as to 
catch birds. A small and pretty kind of spider, with vciy 
long fore-legs, and whicli npjjcars to belong to an nndcscribcd 
genus, lives ns a parasite on almost every one of these webs. 
I suppose it is too insignificant to be noticed by the great 
Epeira, and is therefore allowed to prey on the minute inscct.s, 
which, adhering to the lines, would othenvisc be w’astcd. 
A^'hen frightened, this little spider either feigns death by 
extending its front legs, or suddcnlj' drops from the web. A 
large Epeira of the same division with Epeira hibercnlafa and 
conica is e.xtrcmely common, cspcciallj’ in drj' situations. Its 

* Don Felix Azara (vol. i. p. 175), mentioning a hjanenopterous insect, 
probably of tbe same genus, says he saw it dragging a dead spider through 
tali grass in a straight line to its nest, which was one hundred and sixty- 
three paces distant. He adds that the uiisp, in order to find the road, 
every now and then made ”dcmi*toHrs d’environ trois'palmes.” 
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■webj ivhich is generally placed rtmong the great leaves of the 
common agave^ is sometimes slrcngthcned near the centre by 
a pair, or even four, zigzag ribbons, which connect two adjoin- 
ing rays. Wlien any large insect, as a grasshopper or wasp, is 
caught, the spider, by a dexterous movement, makes it revolve 
very rapidly, and at the same time emitting a band of threads 
from its spinners, soon envelojies its prey in a case like the 
cocoon of a silkworm. The Sjiidcr now examines the power- 
less victim, and gives the fatal bile on the hinder part of its 
thorax ; then relTcating, patiently waits till the poison has 
taken eiFect The virulence of this poison may be judged 
of from the fact that in half-a-minute I opened the mesh, 
and found a large wasp quite lifeless. Tliis Epdra always 
stands vith its head downwards near the centre of the web. 
When disturbed, it acts differently according to circumstances: 
if there is a thicket below, it suddenly falls down ; and I have 
distinctly seen the thread from the sjiinners lengthened by 
the animal whilst yet station.arj', as preparatory to its fall. If 
the ground is clear beneath, the Epdra seldom falls, but 
moves quickly through a central passage from one to the 
other side. \Mien still further disturbed, it practises n most 
curious manceuvi*e : standing in the middle, it violently jerks 
the web, which is attached to elastic twigs, till at last the 
whole acquires such a rapid vibratoiy movement that even 
the outline of the .spider’s body becomes indistinct 

It is well known that most of the British .sjjiders, when a 
large insect is caught in their webs, endeavour to cut the 
lines and liberate their prey, to save their nets from being 
entirely spoiled. I once, however, saw in aTiot-house in 
Shropshire a large female wasp c.'iught in the irregular web of 
a quite small spider ; and this spider, instead of cutting the 
web, most perscveringly continued to entangle the body, and 
especially the wngs, of its prey. The wasp at first aimed in 
wain repeated thrusts with its sling at its little antsigonist. 
Pitying the w'asp, after allowing it to struggle for more than 
an hour, I killed it and put it back into the web. The spider 
soon returned ; and an hour afterwards I was much surprised 
to find it "with its jaws buried in the orifice through which the 
sting is protruded by the living w'asp. I drove the spider 
away two or three times, but for the next twenty-four hours I 
always found it again sucking at the same place. Tlie spider 
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became much distended by the juices of its prey, which was 
many times larger than itself. 

I may here just mention that I found, near St Fd Bajada, 
many large black spiders, nith ruby-coloured marks on their 
backs, having gregarioiis^habits. The webs were placed verti- 
cally, as is invariably the case with the genus Epeira ; they 
were separated from each other by _a space of about two 
feet, but were. all attached to certain common lines, which 
were of great length, and extended to all parts of the com- 
‘ munity. In this manner the tops of some large bushes 
were encompassed by the united nets. Azara* has described 
a gregarious spid^ in Paraguay, which Walckenaer thinks 
must be a Theridion, but probably it is an Epeirag and per- 
haps even the same species >uth mine. I cannot, however, 
recollect seeing a central nest as large as a hat, in which, 
during autumn, when the spiders die, Azara says the eggs 
are deposited. As all the spiders which I saw were of the 
s^e size, they must have been nearly of the same age. 
This gregarious habit, in so tjpical a genus as Epeira, among 
insects, which are so bloodthirsty and solitsiry that even 
the two sexes attack each other, is a very singular fact. 

In a lofty valley of the Cordillera, near Mendoza, I found 
another spider -with a singularly formed web. Strong lines 
radiated in a vertiwil plane from a common centre, where the 
insect had its station; but only two of the rays were con- 
nected by a s^metrical mesh-work ; so that the net, instead 
of being, as is generally the case, circular, consisted of a 
wedge-shaped segment. All the webs were similarly con- 


'* Azara’s Voyage, vol. i. p. 213. 
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ULY olh, 1832. — In llie morning we got under 
weighs ond stood out of the splendid Imrbour 
of Rio de Janeiro. In our passage to the Plata, 
we saw nothing particular, excepting on one day 
a great shoal of porpoises, many hundreds in 
number. The whole sea Avas in places furroAved by them ; 
and a most extraordinary s])cctacle Avas jiresented, as hundreds, 
proceeding together by jumps, in Avhich their Avhole bodies 
Avere exjiosed, thus cut the Avater. When the sliip Avas 
running nine knots an hour, these animals could cross and re- 


cross the bows AAilh the greatest ease, and then dash aAv.ay 
right ahead. As soon as Ave entered the estuaiy of the Plata, 
the Aveather Avas A'ery unsettled. One dark night avc Avere 
surrounded by numerous seals and penguins, Avhich made 
such strange noises that the ofliccr on Avatch reported he 
could hear the cattle belloAving on shore. On the second 
night Ave Avitnessed a splendid scene of natural fireAvorks; 
the mast-head and yard-ai*m-ends shone Avith St Elmo's light; 
and the form of the A-ane could almost be traced, as if it 
had been rubbed Avith phosphorus. The sea Avas so highly 
luminous that the tracks of the penguins Avere marked by a 
fiery AA’ake, and the darkness of the sky Avns momentarily 
illuminated by the most vivid lightning. 

When Avilhin the mouth of the river, I Avas interested by 
observing hoAV sloAvly the Avaters of the sea and river mixed. 


MALDONADO 


S9 


The latter^ muddy and discoloiu'ed^ from its less specific 
graiaty, floated on the surface of the salt water. This was 
curiously exhibited in the wake of the vessel, where a line of 
blue water was seen mingling -in little ed^es wth the ad- 
joining fluid. 

July Z6th . — ^IVe ancliored at Monte Video. The Beagle was 
employed in amweying the extreme southern and eastern 
coasts of America, south of the Plata, during the two 
succeeding years. To prevent useless repetitions, I "Nvill 
extract those parts of my journal which refer to the same 
districts, without always attending to the order in which we 
visited them. 

Maldonado is situated on the northern bank of the Plata, 
and not very far fi'om the mouth of the estuaiy. It is a most 
quiet, forlorn little town j built, as is universally the case in ' 
these countries, vith the streets running at right angles to 
each other, and haring in the middle a large plaza or square, 
which, from its size, renders the scantiness of the population 
more evident. It possesses scarcely any' trade ; the exports 
being confined to a few hides and living cattle. The inhabit* 
ants are chiefly landowners, together rrith'a few shopkeepers 
and the necessary ti'adesmen, such as blacksmiths and car- 
penters, who do nearly all the business for a circuit of 
fifty miles round. The towi is separated from the river by 
a band of sand hillodvs, about a mile broad ; it is surrounded 
on all other sides by an open slightly-undulating country', 
covered by one uniform layer of fine green turf, on which 
countless herds of cattle, sheep, and horses graze. There is 
very little land cultivated even close to the town. A few 
hedges made of cacti and agave mark' out where some wheat 
or Indian com has been planted. The features of the 
countiy are veiy similar along the whole northern bank of the 
Plata. Tlie only difference is, that here the granitic hills are 
a little bolder.' The scenery is very unintererting : there is 
scarcely a house, an enclosed piece of gi'ound, or even a tree, 
to give it an air of cheerfulness. Yet, after being imprisoned 
for some time in a ship, there is a chann in the unconfined 
feeling of walking over boundless plains of turf. Moreover, 
if your rtew is limited to a small space, many objects possess 
beauty. Some of the smaller birds are brilliantly coloured ; 
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and the bright green sward, browsed short by the cattle, is 
ornamented by dwarf flowers, among which a plant looking 
like the daisy claimed the place of an old friend. What 
would a florist say to -whole tracts so thickly covered by 
the Verbena melindres, as, even at a distance, to appear of 
the most gaudy scarlet 

I stayed ten -weeks at Maldonado, in -which time a nearly 
perfect collection of the animals, birds, and reptiles, was pro- 
cured. Before making any observations respecting them, I 
-will give an account of a little excursion I made as far as the 
river Polanco, wmch is about seventy miles distant, in a 
northerly direction. I may mention, as a proof how cheap 
everything is in this country, that I paid only two dollars 
a day, or eight shillings, for two men, together with a troop 
of about a dozen riding horses. My companions were well 
armed uith pistols and sabres ; a precaution -which I thought 
rather xmnecessary; but the first piece of news -we heard 
was that the day before a traveller from Monte Video had 
been found dead on the road, with his tliroat cut. This 
happened close to a cross, the record of a former mm-der. 

On the first night -we slept at a retired little country-house ; 
and there I soon found ^dt that I possessed two or three 
articles, especially a pocket-compass, which created un- 
bounded astonishment. In every house I was asked to show 
the compass, and by its aid, together -with a map, to point 
out the direction of various places. It excited the liveliest 
admiration that I, a perfect stranger, should know the road 
(for direction and road are synonymous in this open country) 
to places where I had never been. At one house, a young 
woman who was ill in bed sent to entreat me to come and 
show her the compass. If their sm'prise was great — ^mine was 
greater — to find such ignorance among people who possessed 
their thousands of cattle, and "estancias ” of great extent. It 
can only be accounted for by the circumstance that tliis 
retired part of the country is seldom visited by foreigners. I 
was asked whether the earth or sun moved ; whether it was 
h(^er or colder to the north ; where Spain was, and many 
other such questions. The greater number of the inhabitants 
had an indistinct idea that England, London, and North 
Amen<a were different names for the same place; but the 
better informed -well knew that London and North America 
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were sepai'ate countries close logetlier, and that England was 
a large town in London ! I carried with me some promethean 
matches, wiiich I ignited by biting ; it was thought so wonder- 
ful that a man should strike fire with his teeth, that it was 
usual to collect the whole family to see it : I was once offered 
a dollar for a single one. Washing my face in the morning 
caused much specidation at the village of Las Minas ; a 
superior tradesman closely cross-questioned me about so 
singular a practice ; and likewise w’hy on board w'e wore our 
beards ; for he had heard from my guide that we did so. He 
eyed me with much suspicion; perhaps he had heard of 
ablutions in the Mohammedan religion, and know'ing me to 
be a heretic, probably he came to the conclusion that all 
lieretics were Turks. It is tlie general custom in this country 
to ask for a night’s lodging at the first convenient house. 
The astonishment at the comjiass, and my other feats in 
juggleiy, was to a certain degree advantageous, as with that 
<md the long stories my guide told of my brealdng stones, 
knowing venomous from harmless snakes, collecting insects, 
etc., I repaid them for their hospitality. I am writing as if I 
iiad been among the inhabitants of Central Africa: Banda 
Oriental w’ould not be fiattered by the comparison ; but such 
were my feelings at the time. 

The next day we rode to the village of Las Minas. The 
country was rather more hilly, but otherwise continued the 
same ; an inhabiL*int of tlie Pamjias no doubt would have con- 
sidered it as truly Alpine, 'fhe country is so thinly inliabited, 
that during the whole day we scarcely met a single person. 
L<*is Minas is much smaller even than Maldonado. It is seated 
on a little plain, and is surrounded by low rocky mountains. 
It is of the usual sjnnmetrical form ; and, with its wlute- 
w'ashed chiu’ch standing in the centre, had rather a pretty 
appearance. Tire oulskirting houses rose out of the plain like 
isolated beings, without the accompaniment of gardens or 
courtyards. I’liis is generally the case in the country, and all 
the houses have, in consequence, an uncomfortable aspect. 
At night we stopped at a piilperia, or drinking-shop. During 
the evening a great number of Gauchos came in to drink 
spirits and smoke cigars : thcir-appearance is very striking ; 
tliey are generally tall and handsome, but with a proud and 
dissolute expression of countenance. They frequently wear 
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their moustaches^ and long black hj^ir curling down their 
backs. With their brightly coloured garments, great spurs 
clanking about their heels, and knives stuck as daggers (and 
often so used) at their waists, they look a verj' different race 
of men from what might be expected from their name of 
Gauchos, or sunple countrymen. Their politeness is excessive; 
they never drink their spirits without expecting you to taste 
it ; but whilst making their exceedingly graceful bow, they 
seem quite as ready, if occasion offered, to cut your throat. 

On the third day we pursued rather an irregular course, as I 
was employed in examining some beds of marble. On the fine 
plains of turf we saw many ostriches (Sfnilhio rhea). Some of 
the flocks contained as many as twenty or thirty birds. These, 
when standing on any little eminence, and seen against the 
clear sky, presented a veiy noble appeamnee. I never met 
ivith such tame ostriches in any other part of the country' : it 
was easy to gallop up wltlutv a short distance of them ; but 
then, expanding their wings, they made all sail right before 
the wind, and soon left the horse astern. 

At night we came to the house of Don Juan Fuentes, a rich 
landed proprietor, but not personally knomi to either of my 
companions. On approaching the house of a stranger, it is 
usual to follow several little points of etiquette ; riding up 
slowly to the door, the salutation of " Ave Maria ” is given, and 
imtil somebody comes out and asks you to alight, it is not 
customary even to get off your horse ; the formal answer of the 
owner is '‘sin pccado concebida” — that is, conceived without 
sin. Having entered the house, some general convereation 
is kept up for a feu" minutes, till permission is asked to pass 
the night there. TJiis is gnanted as a matter of course. Tlie 
stranger then bikes his meals with the family, and a room is 
assigned him, where, with the horse-clothes belonging to his 
recado (or saddle of the Pampas), he makes his bed. It is 
curious how similar circumstances produce such similar results 
in mannera. At the Cape of Good Hope the same hospitality, 
and very nearly the same 2)oints of etiquette, are universally 
observed. The diflerence, however, between the character of 
the Spaniard and that of the Dutch Boer is sIioUti, by the 
former never asking his guest a single question beyond 
the strictest rule of politeness, while the honest Dutch- 
man demands where he has been, where he is going, what is 
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his business^ and even liow many brolhersj sisters^ or children 
he may happen to have. 

Shortly .after our arrival at Don Juan'Sj one of the large 
herds of cattle was driven in towards the house, and three 
beasts were picked out to be slaughtered for the supply of 
the establishment, 'Tliese half-wild cattle ai-e vetj' active; 
and knowng full well the fatal lazo, they led the horses a 
long and laborious chase. After witnessing the rude wealth 
displayed in the number of cattle, men, and horses, Don 
Juan's miserable house was quite curious. The floor consisted 
of hardened mud, and the ■windows were without gl.oss ; the 
sitting-room boasted only of a few of the roughest chmrs and 
stools, with a couple of tables. Hie supper, .although several 
strangers were present, consisted of tAvo huge piles, one of 
roast beef, the other of boiled, Avilh some pieces of pumpkin ; 
besides this latter there Avas no other vegetable, and not even 
•a morsel of bread. For drinking, a large earthenAAwre jug of 
Avatcr served the aa-IioIc party. Yet tJiis man Avns the OAA-iier 
of several cquarc miles of land, of Avhich nearly CA'ciy acre 
AA‘oiild produce com, and, Arith a little trouble, all the common 
Aeget.ables, The CA'ening Avas sj)ent in smoking, Avith a little 
impromptu singing, accompanied by the guitar. "The signor- 
itas all s;it togetlicr in one corner of the room, and did not 
sup AA'ith the men. 

So many Avorks ha\’e been Avritlen about these countries, 
that it is almost superfluous to describe citlier the lazo or the 
bolas. The la/o consists of a very strong, but thin, Avell- 
]>lnitcd rope, made of raAV hide. One end is attached to the 
broad surcingle, Avlu'ch fastens together thb complicated gear 
of the recado, or siiddle used in tlie Pampas; the other is 
terminated by a small ring of iron or bmss, by AAhieh a noose 
can be fomied. The GancJio, Avhen be is going to use the 
l.*i7o, keeps a small coil in Iiis bridle-hand, .md in the other 
holds the ninning noose, Avlnch is made very large, generally 
h.iving a diameter of about eight feet. This he A\hirls round 
his hc.ad, and by the dexterous inovemcnt of his Avrist keeps 
the noose open ; then, throwing it, he cause.s it to fall on 0113- 
purlicular spot he chooses. The lazo, Avhen not used, is tied 
up in a small coil to the after part of the recado. The bolas 
or balls, are of two kinds ; tl>e simplest, Avhicli is chieflA’ used 
for catcliing ostriches, consists of tAA'o round stones, coA’cred 
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wth leather^ and united by a thin plaited thong, about ej' ■ 
feet long. The other kind differs only in having three w/ 
united by the thongs to a common centre. The Gaul 
holds the smallest of the three in his hand; and whirls t 
' other two round and round his head ; then, taking aim, se 
them like chain shot revolving through the air. The balls 3 ; 
sooner strike any object, than winding round it, they cr?’ 
each other and become finnly hitched. The size and weiffl 
of the balls varies, according to the pmpose for which tm 
are made ; wiien of stone, although not larger than an appl 
they are sent with such force as sometimes to break the K- 
even of a horse. I have seen the bsills made of w'ood, and| 
large as a turnip, for the sake of catcliing these animals wit 
out injuring them. The balls are sometimes made of ir<5' 
and these can be hurled to the greatest distance. The in| 
difficulty ill using either lazo or bolas is to ride so w’ell asi 
be able at full speed, and while suddenly turning about,i 
wiiirl them so steadily round the head as to take aim ; t 
foot any person would soon learn the art. One day, as I w| 
amusing myself by galloping and whirling the balls round 
head, by accident the free one struck a bush ; and its revolvin' - 
motion being thus destroyed, it immediately fell to the grounc}, 
and like magic caught one hind-leg of my horse; the othc"' 
ball was then jerked out of my hand, and the horse fairir 
secured. Luckily he was an old practised animal, and knev^ 
what it meant ; othenrise he would probably have kicked ti? 
he liad thrown himself down. The Gauchos roared witf 
laughter ; they cried out that they had seen eveiy sort c 
animal caught, but had never before seen a man caught b 
himself. ' ' 

During the tw’o succeeding days I reached the farther’ 
point which I w'as anxious to examine. The counti-y wore th', 
same aspect, till at last the fine green tiurf became more w’eari' 
some than a dusfy turnpike road. "We everywhere saw grea" 
numbers of partridges (Noihura major). These birds do noi 
go in coveys, nor do they conceal tliemselves like the English 
kind. It appears a very silly bird. A man on horseback, by' 
riding round and round in a circle, or rather in a spiral, so as 
to approach closer each time, may knock on the head as 
many as he pleases. The more common method is to catch 
them Avith a running noose, or little lazo, made of the stem of 



CLIMATE AND VEGETATION 


45 


an ostricli's feathez*, fastened to the end of a long stick. A boy 
on a quiet old horse zvill frequently thus catch thirty or forty in 
a day. In Arctic North America* the Indians catdi the Vaiying 
Hare by walking spirally roimd and round itj when on its 
form ; the middle of the day is reckoned the best time, when 
the sun is high, and the shadow of the hunter not very long. 

On our return to Maldonado, we followed rather a Afferent 
line of road. Near Pan de Azuciir, a landmark well knoAvn to 
all those who have sailed up the Plata, I stayed a day at the 
house of a most hospitable old Spaniard. Early in the morning 
we ascended tlie Sieira de las Animas. By the aid of the 
rising sun the scenery was almost picturesque. To the west- 
ward the view extended over an immense level plain as far as 
the Mount, at Monte Video, and to the eastward, over the 
mammillatcd country of Maldonado. On the summit of the 
mountain there were several small heaps of stones, which 
endently had Iain there for many years. My companion 
assured me tluit they were the work of the Indians in the old 
time. The heaps were similar, but on a much smaller scale, 
to those so commonly found on the momitains of ^Yales. The 
desire to signalise any event, on the highest pouit of the 
neighbouring land, seems an universal passion zrith mankind. 
At the ijresent day, not a single Indian, either civilised or 
wild, exists in this part of the prozince ; nor am I aware that 
the former inhabitants have left behind them any more per- 
manent records than these insignificant piles on the summit 
of the Sierra de las Animas. 

• The general, and almost entire absence of trees in Banda 
Oriental is remarkable. Some of the rocky hills ai*e partly 
covered by thickets, and on the banks of the larger streams, 
especially to the north of Las Minas, nillow-trees are not un- 
common. Near the Arroy Tapes I heard of a wood of palms ; 
and one of these trees, of considerable size, I saw near the Pan 
de Azucar, in lat. 35". These, and the trees planted by the 
Spaniards, offer the only exceptions to the general scarcity of 
wood. Among the introduced kinds may be enumerated 
poplars, olives, peach, and other fruit-trees ; the peaches 
succeed so well, that they afford the main supply of firewood 


Hcwms’ ybttmej’, p. 383 * 
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to the city of Buenos Ayres. Extremely level- coun hues, sucli 
ns the Pampas, seldom appear favourable to the growth of 
trees. Tliis may possibly be ntlribnlcd cither to the force of 
the winds, or the kind of drainage. In the nature of the land, 
however, around M.nldonado, no such reason is app.arent ; the 
rocky mountains afford protected situations, enjoying various 
kinds of soil ; streamlets of w.atcr arc common at the bottoms 
of nearly every valley} and the cLayey nature of the earth 
seems adapted to retain moisture. It luis been inferred with 
much probability, that the presence of woodland is generally 
determined* by the anim.'d amount of moisture; yet in this 
province abundant and he;iv3' rain falls during the winter; and 
the summer, though dry, is not so in any excessive dcgrcc.t 
We see nearly the whole of Australia covered bj' lofty tree-s, 
j'ct that conntrj'- possesses a far more arid climate. Hence we 
must look to some other and unknowi\ cause. 

Confining our view to South America, we should certainly 
be tempted to believe that trees flourished only under a very 
humid climate ; for the limit of the forest-land follows, in a 
most remarkable manner, that of the damj) uinds. In the 
southern part of the continent, where the western gales, 
charged with moisture from the Pacific, prevail, every island 
on the broken west coast, from lat. 38* to the extreme point 
of Ticrra del Fuego, is densely covered bj*" impenetrable 
forests. On the eastern side of the Cordillera, over the same 
extent of latitude, where a blue sky and a fine climate prove 
tlijit the atmosphere has been deprived of its moisture by 
passing over the mountains, the arid plains of Patagonia 
support a most scant)' vegetation. In the more northern 
parts of the continent, within the limits of the constant 
Bouth-casteni tmde-wind, the eastern side is ornamented by 
magnificent forests ; whilst the western coast, from lat 4* S. 
to lat. 32" S., may be described as a dasert : on this western 
coast, northward of lat 4* S., where the trade-wind loses its 
regtilarity, and heavy torrents of rain fall periodically, the 
shores of the Pacific, so utterly desert in Peru, assume near 
Cape Blanco the character of luxuriance so celebrated at 
' Guayaquil and Panama. Hence in the southern and northern 

* Maciaren, article "America," Enej'clop. Britasm. 

t Azara says, “ Jc crois que la quantitd annuellc des pluieii est, dans 
toutes ces contr^es, plus considdrable qu’en Espagne” — vol. i. p. 36. 
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parts of tlie continent, tlie forest and desert Jands occupy 
reversed positions with respect to the Cordillera, and these 
positions are apparently determined by the direction of the 
prevalent winds. In the middle of the continent there is a 
broad intermediate band, including central Chile and the 
provinces of La Plata, where the rain-bringing wnds have 
not to pass over lofty mountains, and where the land is 
neither a desert nor covered by forests. But even the rule, 
if conniicd to South America, of trees flourishing only in a 
climate rendered humid by rain-bearing "winds, has a strongly 
marked exception in the case of the Falkland Islands. These 
islands, situated in the same latitude with Tieira del Fuego, 
and only between two and three hundred miles distant from 
it, hanng a nearly similar climate, ■\nth a geological formation 
almost identical, with favourable situations and the same 
kind of peaty soil, yet can boast of few plants deserving even 
the title of bushes; whilst in Tieira del Fuego it is impossible 
to find an acre of land not cov'cred by the densest forest. In 
this case, both the direction of the hea\'y gales of "iWnd and 
of the currents of the sea are favourable to the transport of 
seeds from Tierra del Fuego, as is shown by the canoes and 
trunks of trees drifted from that country, and frequently 
throvTi on the shores of the Western Fallcland. Hence 
perhaps it is, that there are many plants in common to the 
two countries; but, with respect to the trees of Tierra del 
Fuego, even attempts made to transplant them have failed. 

Daring our stay at Maldonado I collected several quad- 
rupeds, eighty kinds of birds, and many reptiles, including 
nine species of snakes. Of the indigenous mammalia, the 
only one now left of any size, which is common, is the Ccrviis 
emnpestris. This deer is exceedingly abundant, often in small 
herds, throughout the countries bordering the Plata and in 
Northern Patagonia. If a person crawling close along the 
ground slowly advances towards a herd, the deer frequently, 
out of curiosity, approach to reconnoitre him. I have by this 
means killed, from one spot, three out of the same herd. 
Although so tame and inquisitive, yet when approached 
on horseback, they are exceedingly wary. In this country 
nobody goes on foot, and the deer knows man as its enemy 
only when he is mounted and armed with the bolas. At 
Bahia Blanca, a recent establishment in Northern Patagonia, 
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I was surprised to find how little the deer cafod for the noise 
of a gun : one day I fired ten times from within eighty yards 
at one animal ; and it was much more startled at^ the ball 
cutting up the ground than at the report of the rifle. My 
powder being exhausted^ I was obliged to get up (to my 
shame as a sportsman be it spoken, though well able to kill 
birds oh the wing) and halloo till the deer rart aw’ay. 

The most curious fact with respect to this animal is the 
overpoweringly strong and offensive odour which proceeds 
from the buck. It is quite indescribable ! several times 
whilst skinning the specimen ■which is now mounted at the 
Zoological Museum I "was almost overcome by nausea. ^ I 
tied up the skin in a silk pocket-handkerchief^ and so carried 
it home : this handkerchief, after being well washed, I 
continually used, and it was of course ns repeatedly -washed ; 
yet every time, for the space of one year and seven months, 
wlfien htst \mfo\heh, I pcsemeA thiS- This 

appears an astonishing instance of the permanence of some 
matter, which nevertheless in its nature' must be most subtle 
and volatile. Frequently, when passing at the distance of 
half-a-mile to leeward of a herd, I have perceived the -whole 
air tainted wth the effluvium. I believe the smell from the 
buck is most po-werful at the period when its horns are 
perfect, or fi-ee from the haii-y slcin. When in tliis state the 
meat is, of course, quite uneatable ; but the Gauchos assert, 
that if buried for some time in fresh earth the taint is 
removed. I have some-where read that the islanders in the 
north of Scotland treat the rank carcasses of the fish-eating 
birds in the same manner. 

The order Rode/itia is here very numerous in species: of 
mice alone I obtained no less than eight kinds.* The largest 
gnawing animal in the -Nvorld, the Hydrochcerus capybara (the 
pater-hog), is here also common. One which I shot at Monte 
Video weighed ninety-eight pounds : its length, from the end 


* In South America I collected altogether twenty-sev’en species of mice ; 
and thirteen more are known from the works of Azara and other authors. 
Those collected hy myself ha\'e been named and described by Mr 'Waterhouse 
at the meetings of the Zoological Society. I must be allowed to take this 
opportunity of returning my cordial thanks to Mr Waterhouse, and to the 
other gentlemen attached to that Society, for their kind and most liberal as- 
sistance on all occasions, 
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of the snout to the stump-like tail, was three feet two indies ; 
and its girth three feet eight. These great Rodents occasion- 
ally frequent the islands in the mouth of the Plata, where the 
water is quite salt, but are far more abundant on the borders 
of fresh-water' lakes and rivers. Ne.ar Maldonado three or 
four generally live together. In the daytime they cither lie 
among the aquatic plants, or openly feed on the tui’f plain.* 
When dewed at a distance, from their manner of walking and 
colour they resemble pigs : but when seated on their haunches, 
and attentivelj' watching any object with one eye, they re- 
nssume the appearance of their congeners, cavies and rabbits. 
Both the front and side view of their head has quite a ludici‘ous 
aspect, from the gresit depth of their jaw. These animals 
at IMaldonado were very tame ; b}' cautiouslj' walking, I ap- 
proached intliin three 3'ards of four old ones. This tameness 
may probablj' be accounted for by the Jaguar having been ban- 
ished for some years, and by the Gaucho not thinking it worth 
his while to hunt them. As I approached nearei' and nearer 
they frequently made their peculiar noise, which is a low 
.abrupt gi'unt, not having much actiuil sound, but rather aiising 
from the sudden expulsion of air : the onlj' noise I know at all 
like this, is the first hoai'se bark of a large dog. Having 
watched the four from almost within arm’s-length (and they 
me) for several minutes, they rushed into the water at full 
g.aliop with the greatest impetuosit)', and emitted at the same 
time their bark. After diving a short distance they came 
again to the surface, but onlj' just showed the upper part of 
their Leads, When the female is smmaiing in the water, and 
has young ones, they are- said to sit on her back. These 
animals are easily killed in numbers ; but their skins are of 
tiifling value, and the meat is very indifierent. On the islands 
in the. Rio Parana they are exceedingly abundant, and afford 
the ordinary prey to the Jaguar. 

The Tucutuco (Cfciiovii/x BrasUiaisis) is a curious small 
animal, which may be briefly described as a Gnawer, with_ 


* In ilic stomach .’ind duodenum of a capj'bara aliich I opened I found a 
ver}' large quantity of a thin yellowish fluid, in which scarcely a fibie could 
be distinguished. Mr Owen informs me that a part of tlie oesophagus is so 
constmeted that nothing much larger than a crowquill can be passed down. 
Certainly the broad teeth and strong jaws of this animal are well fitted to 
grind into pulp the aquatic plants on which it feeds. 

D 
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the habits of a tnole.- It is extremely numerous in some parts 
of the coimtry, but it is difficult to be procured, and never, I 
belieye, comes out of the ground. It throws up at the mouth 
of its burrows hillocks of ^rth like those of the mole but 
smaller. Considerable tracts of country are so completely 
undermined by these animals that horses, in passing ovei*, sink 
above their fetlocks. The tucutucos appear, to a certain 
degree, to be gregarious : the man who procured the specimens 
for me had caught six together, and he said this was a common 
occurrence. They are nocturnal in their habits; and their 
principal food is the roots of plants, which are the object of 
their extensive and superficial burrows. This animal is uni- 
versally known by a very peculiar noise which it makes when 
beneath the ground. A person, the first time he hears it, is 
much surprised ; for it is not easy to tell whence it comes, nor 
is it possible to guess what kind of creature utters it. The 
noise consists in a short, but not rough, nasal grunt, which is , 
monotonously repeated about fom* times in quick succession :* 
the name Tucutuco is given in imitation of the sound. ^Vhe^e 
this animal is abundant, it may be heard at all times of the 
day, and sometimes directly beneath one’s feet. When kept 
in a room, the tucutucos move both slowly and clumsily, which 
appears owing to the outward action of their hind legs ; and 
they are quite incapable, from the socket of the thigh-bone 
not having a certain ligament, of jumping even the smallest 
vertical height. They are very stupid in making any attempt 
to escape ; when angry or frightened they uttered the tucu- 
tuco. Of those I kept alive, several, even the first daj', 
became quite tame, not attempting to bite or to run away ; 
others were a little •wilder. 

The man who caught them asserted that very many are 
invariably found blind. A specimen which I preserved in 
spirits was in this state ; Mr Reid considers it to be the effect 
of inflammation in the nictitating membrane. When the 


* At the R. Negro, in Northern Patagonia, there is an animal of the same 
habits and probably a closely allied species, but which I never saw. Its 
noise is different from that of the Maldonado kind j it is repeated only twice 
instead of three or four times, and is more distinct and sonorous ; when 
heard from a dktance it so closely resembles the sound made in cutting doum 
a small tree with an axe, that I have sometimes remained in doubt con- 
cerning it. • 
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animal wis alive I placed my finger ^ritliin half-an-iuch of its 
headj and not tlie slightest notice was tcaken : it made its way^ 
however, about the room nearly as well as the others. 
Considering the strictly subterranean habits of the tuciituco, 
the blindness, though so com'mon, cannot be a very serious 
evil ; yet it appears strange that any animal should possess an 
orgiui frequently subject to be injured. Lamarck would have 
been delighted with this fact, had he known it, when specu- 
lating * (probabty with more truth than usual uith him) on the 
gradually-rrcga/rerf blindness of the Aspalax, a Gnawer living 
under ground, and of tlie Proteus, a reptile living in dark 
caverns filled with "water; in both of which animals the eye is 
in an almost rudimentary state, and is covered by a tendinous 
membrane and skin. In the common mole the eye is extra- 
ordinarily small but perfect, though many anatomists doubt 
whether it is connected with the true optic nerve ; its vision 
must certainly be imperfect, though probably useful to the 
animal when it leaves its burrow. In the tucutuco, which I 
believe never comes to the surface of the ground, the eye is 
rather lai’ger, but often rendered blind and useless, though 
without apparently causing anj' inconvenience to the animal ; 
no doubt Lamarck would have said that the tucutuco is now 
passing into the state of the Aspalax and Proteus. 

Birds of man}* kinds arc extremely abundant on the undu- 
lating grassy plains arouiid Maldonado. There are several 
species of a family allied in structure and manners to our 
Starling : one of these Molothnis (riigcr) is remarkable from 
its habits. Several may often be seen standing together on 
the back of a cow or horse : and while perched on a hedge, 
pluming themselves in the sun, they sometimes attempt to 
sing, or rather to hiss ; the noise being very peciiliai*, resem- 
bling that of bubbles of air passing rapidl)*' from a small orifice 
under water, so as to produce an acute sound. According 
to Azara, this bird, like the cuckoo, deposits its eggs in otlier 
birds' nests. I was several times told by the country-people, 
that there certainly is some bird having tins habit ; and my 
assistant in collecling, who is a very acciu*ate person, found a 
nest of the spaiTow of lliis country (Zonotrichia mahitwa\ 
with one egg in it larger than the others, and of a diflerent 


* FhUosoph* Zoology ^ tom. i. p. 242. 
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colom' and shape. In North America there is another species 
of Molollirus pccoris\ ■which has a similar ciicltoo-likc habit; 
and which is most closely allied in every respect to the species 
from the Plata, even in such trifling peculiarities ns standing on 
the backs of cattle ; it differs onlj'in being a little smaller, and 
in its plumage and eggs being of a slightly different sh.nde of 
colour. This close .agreement in structure and habits, in 
representative species coming from opposite (iiiartcrs of a great 
continent, alw/iys strike one as interesting, though of common 
occurrence. 

Mr Swainson has ivell remarked,* that ^\ith the exception 
of Mololhrns pccoris, to which must be added the ilf. niger, 
the cuckoos are the only birds which CJin be called truly 
parasitical — n.amcly, such ns "fasten themselves, ns it ■were, on 
another living animal, ■whose animal heat brings their 3'oung 
into life, whose food they live uj)on, and whose death would 
cause theirs during the period of infancy." 1 1 is remarkable 
that some of the species, but not .all, both of the Cuckoo nnd 
Molothrus, should .agree in this one strange h.abit of their para- 
.siticnl pi'opagution, whilst op))oscd to each other in almost 
evciy other habit: the molothrus, like our starling, is eminently' 
sociable, nnd lives on the oj)en ])1.ains without art or disguise: 
the cuckoo, as cvciyone kno^ws, is a singularly shj* bird ; it fre- 
quents the most rctireil thickets, nnd feeds on fruit and cater- 
pillars. In structure also these two genera are widely removed 
from each other. Many theories, even phrenological theories, 
have been advanced to cx])1ain the origin of the cuckoo lajdng 
its eggs in other birds’ nests. M. Prevost alone, I think, has 
thrown light bj' his observationsf on this puzzle : he finds tlint 
the female cuckoo, which, necorcling to most obsci*vcrs, la^'S at 
least from four to six eggs, must pair with ihc male each time 
after lajnng only one or two eggs. Now, if the cuckoo was 
obliged to sit on her own eggs, she uould either have t/) .sit 
on all together, nnd therefore leave those firat laid so long, 
that they probably -would become nddlcd ; or she would have to 
hatch separately each egg or two eggs, ns soon as laid : but ns 
the cuckoo stays a shorter lime in this country than any other 


* Afagaziue of Zoology and Botany^ rol. i. p. 217. 

+ Read before the Academy of Sciences in Paris. L'Jmtitut, 183^, 
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migratory bird, slie certainly would not have time enough for 
the successive hatchings. Hence we can perceive in tJie foct 
of the cuckoo pairing several times, and laj-ing her eggs at 
intervals, the cause of heir depositing her eggs in other birds’ 
nests, and leaving them to the care of foster-parents. I am 
strongly inclined to believe that this view is correct, from 
having been independently led (as we shall hereafter see) to 
an analogous conclusion with regjird to the South American 
ostiich, the females of which are parasitical, if I may so 
express it, on each other : each female laying several eggs, in 
the nests of several other females, and the male ostn'ch under- 
taking all the CiU'es of incubation, like the strange foster- 
parents "With the cuckoo. 

• I will mention only two other birds, which are very common, 
and render themselves prominent from their habits. The 
Saitivjikagi/s sitlphiralm is tyijical of the gi’eat American tiibe 
of tyTant flycatchers. In its structure it closely approaches 
the true shrikes, but in its habits may be compared to many 
birds. I have frequently observed it, hunting a field, hovering 
over one spot like a hawk, and then proceeding on to another. 
"When seen thus suspended in the air, it might vciy readily at 
a short distance be mistaken for one of the Rapacious order ; 
its stoop, how^ever, is veiy inferior in force andnapidity to that 
of a hawk. At other times the Saurophagus haunts the 
neighbourhood of water, {ind there, like a kingfisher, remain- 
ing stationaiy’, it catches any small fish Avhich may come near 
the margin. Tliese birds are not unfi'equently kept cither 
in cages or in courtj'ards, with their wings cut. Tliey soon 
become tame, and are veiy nmusuig from their cunning odd 
inannci's, which w'cre described to me as being similar to those 
of the common magpie. Their flight is undulatoiy, for the 
weight of the head and bill appe.ar too great for the body. 
In the evening the Saurophagus takes its stand on a bush, 
often by the roadside, and continually repeats without change 
a shrill and rather agreeable cry, which someAvhat resembles 
ai-ticulatc w’ords ; the Spaniards say it is like the words Bien te 
veo" (I see you w'cll), and accordingly have given it this name. 

A mocking-bird (jSIimts orphats), called by the inhabitants 
Qilandria, is remarkable, from iiosscssing a song far superior to 
that of any other bird in the countiy’ ; indeed it is nearly the 
only bird in South America which I have observed to take 
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its stand for the purpose of singing. Tlic song may be com- 
pared to that of the Sedge warbler, hut is more powerful ; 
some harsh notes and some verj' high ones being mingled with 
a pleasant warbling. It is heard only during the spring. At 
other times its cry is harsh and far from harmonious. Near 
Maldonado these birds were tame and bold ; they constantly 
attended the countrj' houses in numbers, to pick the meat 
which was hung up on the posts or walls : if any other small 
bird joined the feast, the Calandria soon chased it .away. On 
the avide uninhabited pl.ains of Patagonia another closely .allied 
species, 0. Palagotiica of d’Orbigny, which frequents the 
v.alleys clothed with spinj' bushes, is a wildci’ bird, and has a 
slightly different tone of voice. It appc.ars to me a curious 
circiunstance, ns showing the fine shades of difference in habits, 
that judging from this latter respect alone, when I first saw 
this second species, I thought it was different from the Mal- 
donado kind. Ha^^ng aftenvards procured a specimen, and 
comparing the two without particuhar care, they appeared so 
very similar that I changed my opinion ; but now Sir Gould 
says that they are certainly distinct: a conclusion in conformit3’ 
with the trifling difference of habit, of which, however, he was 
not aw.are. 

The number, tameness, and disgusting habits of the carrion- 
feeding hawks of Soutli America, make them pre-eminently 
striking to any one accustomed 01113’ to the birds of Northern 
Euroiie. In this list may be included four species of the 
Cavac.ara or Poly’boms, the Turke3’-buzzard, the G.allinazo, and 
the Condor. The C.arac.aras are, from their stnicture, placed 
among the eagles ; we shall soon see how ill they become so 
high a rank. In their habits they well supply the place 
of our carrion-crows, magpies, and ravens; a tribe of birds 
■widely distributed over the rest of the world, but entirely’ 
absent in South America. To begin with the Polijborus 
Brasiitensh : this is a common bird, .and h.as a wide geo- 
graphical range ; it is most numerous on the grassy s<avannahs 
of La Plata (w’here it goes by the name of Carrancha), and is 
far from unfrequent throughout the sterile plains of Pat.a- 
gonia. In the desert between the rivers Negro and Colorado 
numbers constantly attend the line of road to devour the 
carcasses^ of the exliausted animals which chance to perish 
from fatigue and thirst. Although thus common in these 
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drj’ and open countries, and likewise on the arid shores of 
the Pacific, it is nevertheless found inhabiting the damp 
impenious forests of west Patagonia and Tierra del Fuego. 
Tlie CarranchaSj together with the Chimango, constantly 
attend in numbers the estancias and slaughtering-houses. 
If an animal dies on the plain, the Gallinazo commences the 
feast, and then the two species of Polyborus pick the bones 
cleiin. These birds, although thus commonly feeding to- 
gether, are far from being friends, ^\^len the Corrancha is 
quietly seated on the branch of a tree or on the gromid, 
the Chimango often continues for a long time flying back- 
wards and forwards, up and down, in a semi-circle, trying 
each time at the bottom of the cun'e to strike its larger 
relative. Tlie Carrancha takes little notice, except by 
bobbing its head. - Although the Carranchas frequently 
assemble in numbers, they are not gregarious ; for in desert 
places they may be seen solitary, or more commonly by pairs. 

The Girranchas are said to be very crafty, and to steal 
great numbers of eggs. They attempt, also, together with 
the Chimango, to pici off tire scabs from the sore backs of 
horses and mules. The poor animal, on the one hand, with 
its ears down and its back ardied ; and, on the other, the 
hovering bird, ej'eing .at the distance of a yard the disgusting 
morsel, form a picture, which has been described by Captain 
Head with his own peculiar'spirit and accuracy. These false 
eagles most rarely kfll any living bird or animal ; and tl\pir 
vulture-like, necrophagous habits are very evident to .any one 
who has fallen asleep on the desolate plains of Patagonia, 
for when he wakes he will see, on each surrounding hillock,' 
one of tliese birds patiently watching him with an evil eye ; 
it is a feature in the landscape of these countries which will 
be recognised by ev'ery one who has wandered over them. 
If a partj" of men go out hunting with dogs and horses, the}'' 
will be accompanied, during the day, by seveiul of these 
attendants. After feeding, the uncovered craw protrudes; 
.it such times, and indeed generally, the Carrancha is an 
inactive, tame, and cowardly bfrd. Its flight is heavy and 
slow, like that of an English rook. It seldom soars ; but I 
have twice seen one at a great height gliding through the 
air with much ease. It runs (in confradistinction to hopping), 
but not quite so quickly as its congeners. At times the 
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CaiTancha is noisy, but is not generallj' so : its ciy is loud, 
very harsh and peculiar, and may be likened to the sound 
of the Spanish guttiu'al g, followed bj' a I’ough double r r i 
when uttering this cry it elevates its head higher and higher, 
till at last, with its beak wide open, the crown almost touches 
the lower part of the back. This fact, which has been 
doubted, is quite ti’ue ; I have seen them several times with 
their heads backwards in a completel)' inverted position. To 
these observations I may add, on the high authority of Azara, 
that the Carrancha feeds on worms, shells, slugs, grasshoppers; 
and frogs ; that it destroys young lambs by teai'ing the um- 
bilical cord ; and that it pursues the Gallinazo till that bird 
is compelled to vomit up the carrion it may have recently 
gorged. I.astly, Azara states that several Carranchas, five or 
six together, AviU unite in chase of large birds, even such as 
herons. All th^e facts show that it is a bird of very versa- 
tile habits and considerable ingenuitj\ 

The 'Polyboms Chmango is considerably smaller than the 
last species. It is truly omnivorous, and mil eat' even bread ; 
jind I was assm'ed that it materially injures the potato-crops 
in Chiloe, by stocking up the roots when first planted. Of 
all the carrion-feeders it is generally the last which leaves the 
skeleton of a dead animal, and may often be seen within the 
ribs of a cow or horse, like a bird in a cage. Another species 
is the Polijborus Nova Zelandia, which is exceedingly common 
in the Falkland Islands. These birds in many respects 
resemble in their habits the Carranchas. They live on the 
flesh of dead animals and on marine productions ; and on the 
Ramirez rocks their whole sustenance must depend on the 
sea. They are extraordinai’ily tame and fearless, and haunt 
the neighbourhood of houses for offal. - If a hunting party 
kills sm animal, a number soon collect and patiently await, 
standing on the ground on all sides. After eating, their 
uncovered craws „are largely protruded, giving them a dis- 
gusting appearance. They readily attack wounded birds; 
a cormorant in this state having taken to the shore, was 
immediately seized on by several, and its death hastened by 
their blows. The Beagle was at the Falklands only during 
the summer, but the officers of the Adventure, ^’ho were there 
in the "winter, mention many exti'aordinary instances of the 
boldness and rapacity of these birds. They actually pounced 
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on ft clog tliftt was Ipiig fa'it asleep cloic I)}' one of the ]»arly ; 
and the sportsmen had difliciiUj’ in prcvcnliiig the wounded 
geese from being sei;cecl before I heir eyes. It is s;iid that 
several together (in this respect resembling the Gimmchas) 
wait at the mouth of a rabbil-liole, and together seize 
on the animal when it comes out. 'I'liey were constantly 
flying on board the vessel when in the harbour; and it was 
necessary to keep a good look-out to prevent tlie leather 
being torn from tlie rigging, and the meat or game from the 
stern. These birds are very miscliievons and inquisitive ; 
they will pick up almost anj'thing from the ground ; a large 
black glazed hat was carried necirly a mile, as was a pair of 
the Iieavy balls used in catching cattle. ^Ir Usbonie ex- 
perienced during the survey a more severe loss, in their 
stealing a small Kater’s compass in a red morocco leather 
case, which was never recovered. TIie.se birds arc, moreover, 
quarrelsome and verj’ passionate ; tearing up the grass with 
their bills from rage. TJiey are not truly gregarious ; they 
do not soar, and their flight is lieavy and clums)’; on the 
ground they nm extremely last, veiy much like jihcasants. 
They are nois}', uttering several harsh cries ; one of which is 
like that of the English rook ; hence the secdcre alwa)'s call 
them rooks. It is a curious circumstance that, when crying 
out, they throw their heads upwards and backwar'd.s, after the 
same manner as the Carrancha. They build in the rocky 
cliffs of the sea-coast, but only on the small adjoining islets, 
and not on the two main islands : this is a singular pi-ccantion 
in so tame and fearless a bird. The sealers say that the flesh 
of these birds, when cooked, is quite Ai’hitc, and very good 
eating ; but bold must the man be who atlcmjits such a meal. 

We liave now onl}' to mention the tui-kcy-buzznrd (^Fvllitr 
aura) and the Gallinazo, The fonner is found wherever the 
country is moderately damp, from Cape Horn to North 
America. Differently fi’om the Pohjhorus Brasilicusis and 
Chimango, it has found its way to the F.'dkland Islands. 
The turkey-buzzard is a solitary bird, or at most goc.s in pairs. 
It may at once be recogni.sed from a long distance by its 
lofty, soaring, and most elegant flight. It is well known to 
be a true enn-ion-feeder. On the west coast of Patagonia, 
among the thick Ij-woodcd islets and broken land, it lives 
exclusively on what the sea throivs up, and on the carcasses 
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of dead seals. Whcrevei' these animals are -congi'cgated on 
the rocks, there the vultures may be seen. The Gallinazo 
(Calharlcs alralus) has a different range from the last species, 
as it never occurs southward of lat. 41". Azara states that 
there exists a tradition that these birds, at the time of the 
Conquest, were not found near Monte Video, but that they 
subsequently foUowed the inhabitants from more northern 
distriets. At the present day they are more numerous in 
the valley of the Colorado, which is three hundi'ed miles due 
south of Monte Video. It seems probable that tliis additional 
migration has happened since the time of Azara. The 
G^linazo generally prefers a humid climate, or rather, the 
neighbourhood of fresh water; hence it is extremely abun- 
dant in Brazil and La Plata, while it is never found on the 
desert and arid plains of Northern Patagonia, excepting near 
some stream. These birds frequent the whole Pampas to the 
foot of the Cordillera, but I never saiv nor heard of one in Qiilc : 
in Peru they are preserved as scavengers. These vultures 
certainly may be called gregarious, for they seem to have 
pleasure in society, and are not solely brought together by 
the attraction of a common prey. On a fine day a flock 
may often be observed at a great height, each bird wheeling 
round and round without closing its "wings, in the most 
gracefiil evolutions. This is clearly performed for the mere 
pleasure-of the exercise, or perhaps is connected with their 
matrimonial alliances. 

I have now mentioned all the carrion-feeders, excepting 
the Condor, an account of which will be more appropriately 
introduced when we visit a country more congenial to its 
habits than the plains of La Plata. ' 

In a broad band of sand-hillocks which separate the 
Laguna del Potrero from the shores of the Plata, at the 
distance of a few miles fi’om Maldonado, I found a group of 
those^ vitrified, siliceous tubes, ■which are formed by lightning 
entering loose sand. These tubes resemble in every par- 
ticular those from Diigg in Cumberland, described in the 
Geolo^cal Transactions* The sand-hillocks of Maldonado, 


*GeologicalJ^a/uaaions,-vo\. ii.p.SzS. Philosophical Transactions 
(1790, p. 29^ Dr Pnestley has described some imperfect siliceous tubes and 
a melted pebble of quartz, found in digging into the ground, under a tree, 
where a man had been killed by lightning. 
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not being protected by vegetation, arc constantly clianging 
their position. From this cause the tubes projected above 
the surface; and numerous fragments lying near showed 
that tliey had formerly, been buried to a greater depth. Four 
sets entered the sand perpendicularly : by working with my 
hands I traced one of them tu’o feet deep ; and some frag- 
ments wliich e\ndently had belonged to the' same tube, when 
added to the other part, measured five feet three inches. 
The diameter of the whole tube Avas nearly equal, and 
tlicrefore we must suppose that originally it extended to a 
much greater depth. These dimensions are, however, small, 
compared to those of the tubes from Drigg, one of Avhich Avas 
traced to a depth of not less than thirty feet. 

The internal surface is completely A'ilrified, glossy, and 
smooth. A small fragment examined under the microscope 
appeared, from the number of minute entangled air or 
perhaps steam bubbles, like an assay fused before the bloAv- 
pipe. Tlie sand is entirely, or in greater part, siliceous ; but 
some points are ‘of a black colour, and from their glossy 
surface possess a metallic lustre. The thickness of the Avail 
of the tube varies fi'om a thirtieth to a tAventieth of an inch, 
and occasionally CA'cn equals a tenth. On the outside the 
grains of sand are rounded, and huA’C a slightly glazed appear- 
ance: I could not distinguish any signs of crystallisation. 
In a similar manner to that described in the Geological 
Traiisac/ions, the tubes are generally compressed, and have 
deep longitudinal furroAvs, so as closely to resemble a 
shrivelled vegetable stalk, or the bark of the elm or cork tree. 
Their circumference is about tAvo inches, but in some frag- 
ments, Avhich are c)'lindrical and Arithout any furroAvs, it is as 
much as four inches. The compression from the surrounding 
loose sand, acting Avhile the tube Avas still softened from the 
effects of the intense heat, has CAudcntly caused the creases 
or furroAvs. Judging from the uncompressed fragments, 
the measure or bore of the lightning (if such a tenn may be 
used) must haA'e been about one inch and a quarter. At 
Paris, M. Hachette and M. Beudant* succeeded in making 
tubes, in most respects similar to these fulgurites, by passing 
very strong shocks of galvanism through finely-powdered glass: 


* Anmksde C/timie et de Physique, tom. xxxrii. p. 319. 
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when salt was added, so as to increase its fnsibilit)*, the tubes 
were larger in every dimension. They failed both with 
jjowdered felspar and quartz. One tube, formed with pounded 
glass, was verj' nearly an inch long — namely, ‘982 — and had an 
internal diameter of ‘01 f) of an inch. V\Tien we hear that- 
the strongest battery in Paris Wiis used, and that its power on 
a substiince of such easj' fiisibility as glass was to form tubes 
so diminutive, we must feel greatly astonished at the force 
of a shock of lightning, which, striking the sand in several 
places, has formed cylinders, in one instance of at least 
thirty feet long, and ha\‘ing an internal bore, where not 
compressed, of full an inch and a-half ; and., this in a material 
so extraordinarily rcfractoi-y as quartz ! 

The tubes, as I have already' remarked, enter the sand 
nearly in a vertical direction. One, however, which was less 
regular than tlie others, denated from a right line, at the 
most considerable bend, to the amount of thirty-three degrees. 
From this same tube two small branches, about a foot apart, 
were sent off ; one pointed dounwards, and the other upwards. 
Tliis latter case is remarkable, as the elecfric fluid must have 
turned back at the acute angle of 26 % to the line of its main 
course. Besides the four tubes which I found vertical, and 
traced beneath the surface, there were several other groups of 
fragments, the original sites of which without doubt were ne.ir. 
All occmrred in a level area of shifting sand, sixty yards by 
twenty, situated among some high sand-hillocks, and at the 
distance of about half-a-mile from a chain of hills four or five 
hundred feet in height. The most remarkable circumstance, 
as it appears to me, in this case as well as m that of Drigg, 
and in one described by M. Ribbentrop in German)', is the 
number of tubes found within such limited spaces. At Drigg, 
•svithin an area of fifteen yards, three were obseired, and the 
same number occurred in Germany. In the case which I have 
described, certainly more than four existed rrtthin the space 
of the sixty by twenty yards. As it does not appear probable 
that the tubes are produced by successive distinct shocks, we 
must believe that the lightning, shortly before entei’ing the 
ground, divides itself into separate branches. 

The neighbourhood of the Rio Plata seems peculiarly subject 
to electric phenomena . In the year 1793,* one of the most 

• Azara’s Voj'age, vol. i, p. 36. 
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destructive thundcrstomis perhaps on record Iiappcned at 
Buenos Ajres : thirty-seven places -within the cilywcrc struck 
hy lightning, and nineteen people killed. From facts stated 
in several books of travels, I am inclined to suspect that 
thunderstorms are veiy common near the mouths of great 
rivers. Is it not possible that the mixture of large bodies of 
fresh and saltwater may disturb the electrical equilibrium? 
Even during our occasional >-isits to tins jiart of South America, 
^\^e heard of a ship, two churches, and a house Iiaving been 
struck. Both the house and a chui-ch I saw shorllv afterwards? 
the house belonged to Mr Hood, the consul-general at Monte 
Video. Some of the effects -xvere curious : the pajicr, for 
nearly a foot on each side of the h'ne where the bell-wires had 
run, was blackened. The metal had been fused, and although 
the room was about fifteen feet high, the globules, dropping 
on the chairs and ftirnilui-e, had drilled in them a chain of 
minute holes, A part of the -ivall was .shattered ns if by 
gunpowder, and the fragments had been bloum olT with 
force sufficient to dent the wall on the opposite side of the 
room. Tlie frame of a looking-glass was blackened, and the 
gilding must have been volatilised, for n smelling-bottle, 
which stood on the cliimney-picce, was coaled with bright 
metallic particles, wliich adhered ,as ,fimilv as if thev had 
been enamelled. ' ^ 
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ZORILLO. 

ULY 2iih, 18S3. — ^The Beagle sailed from Maldon- 
ado, and on the 3rd of August she amved oft* the 
mouth of the Rio Negro. This is the principal 
river on the "whole line of coast between tlie 
Strait of Magellan and the Plata. It enters the 
sea about three hundred miles south of the estuary of the 
Plata. About fifty years ago, under the old Spanish govern- 
ment, a small colony was established here ; and it is still the 
most southern iiosition (lat. 41°) on this eastern coast of 
America inhabited by civilised man. 

The country near the mouth of the river is wretched in the 
extreme ; on the south side a long line of perpendicular cliffs 
commences, which exposes a section of the geological nature 
of the countrj'. The strata are of sandstone, and one layer 
was remarkable from being composed of a firmly-cemented 
conglomerate of pumice pebbles, which must have travelled’ 
more than four hundred miles from the Andes. The surface 
is eveiywhere covered up by a thick bed of gravel, which 
extends far and wide over the open plain. Water is extremely 
scarce, and, where found, is almost invariably brackish. The 
vegetation is scanty ; and although there ai’e bushes of many 
kinds, all are armed with formidable thorns, which seem to 
warn the stranger not to enter on these inhospitable regions. 

Tlie settlement is situated eighteen miles up the river. 
The road follows the foot of the slopmg cliff, which foi-ms the 
62 
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nortliem boundaiy of the great valley in wliich the Rio 
Negro flows- On the way we passed the ruins of some fine 
'' estanciasj” which a few years since had been destro3*'ed by 
the Indians. The}’' 'withstood several attacks. A man present 
at one gave me a very lively description of what took place. 
The inhabitants had sufficient notice to drive all the cattle 
and horses into the '^corral'** which surrounded the house^ 
and likewise to mount some small cannon. The Indians 'were 
Araucanians from the south of Chile^ several hundreds in 
number^ and highly disciplined. They first appeared in two 
bodies on a neighbouring hill ; having there dismounted^ and 
taken off their fur mantles, they advanced naked to the 
charge- The only 'weapon of an Indian is a very long bamboo 
or chuzo^ ornamented '\rith ostrich feathers, and pointed by a 
sharp spear-head* My infoi-mer seemed to remember with 
the greatest horror the quivering of these chuzos as they 
approached near. 'VMien close, the cacique Pincheira hailed 
the besieged to give up their arms, or he would cut all their 
throats. As this would probably haA'e been the result of 
their entrance under any circumstances, the answer was given 
by a volIc}’' of musketry. The Indians, with great steadiness, 
came to the very fence of the corral ; but to their surprise they 
found the posts fastened together bj*' iron nails instead of 
leather thongs, and, of course, in vain attempted to cut them 
with their knives. This saved the lives of the Christians : 
man)' of the wounded Indians were carried away by their 
companions ; and at last one of the under caciques being 
wounded, the bugle sounded a retreat. They retired to their 
horses, and seemed to hold a council of w'ar. This was an 
awiul pause for the Spaniards, as all their ammunition, 'with 
the exception of a few cartridges, w'as expended. In an in- 
stant the Indians moimted their horses, and galloped out of 
sight. Another attack was still more quickly repulsed. A 
cool Frenchman managed tlie gun ; he stopped till the 
Indians approached close, and then raked their line with 
grape-shot ; he thus laid thirty-nine of tliem on the ground ; 
and, of course, sucli a blow immediately routed the whole 
party. 

^ The corral is an enclosure made of tall and strong stakes. Ever}' 
cstancia, or fanning estate, has one attached to it. 
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Tlic town is inclificrcntly called El Carmen or Patagoncs. 
It is built on the face of a' cliff which fronts the river, and 
many of the houses are excavated even in the sandstone. The 
river is about two or three hundred yards wide, and is deep 
and rajnd. The many islands, with their willow-trees, and the 
flat headlands, seen one behind the other on the northern 
boundniy of the broad green valley, form, by the aid of .a 
bright sun, a view almost picturcsrjuc. The number of in- 
habitants docs not exceed a few hundreds. These Spanish 
colonies do not, like our IJritish ones, cany Avilhin them- 
selves the elements of growth. Many Indians of pure blood 
reside here : the tribe of the Ciciquc Lucance constantlj' 
have their toldos * on the outskirts of the town. The local 
government jiartly siqiplios them Avith provisions by giAing 
them nil the old' Avorn-otit hm-scs, and they earn a little by 
making horse-rugs and other articles of riding-gear. These 
Indians are considered ciA'iliscd ; but Avhnt their character 
may have gained by a lesser degree of ferocity, is almost 
counterbalanced by their entire immorality. Some of the 
younger men are, hoAVCver, improving; they arc Avilling to 
labour, and a short time since a party Avent oia a scaling- 
voyage, and behaved very Avell. 'J’hcy Avcrc noAV enjo3’ing the 
finits of their labour bj' being dressed in vciy g.a_v, clean 
clothes, and by being A'cry idle. The taste they shoAAcd in 
their dress Avas admirable ; if you could haA’e turned one of 
these young Indians into a statue of bronze, his dra])cry Avould 
IwA'e been perfeotl)' graceful. 

One day I rode to a large salt lake, or snlina, Avhich is 
distant fifteen miles from the loAAm. During the Avintcr it 
consists of a shalloAv lake of brine, AA’hich in summer is con- 
A'erted into a field of snoAA-Avhitc salt. The layer .ne;ir the 
margin is from four to five inches thick, but toAA-nrds the 
centre its thickness increases. This lake aa'us Iavo and a-half 
miles long, and one broad. Others occur in the neighbourhood 
many times larger, and A\ith a floor of .salt, tAvo and three feet 
in thickness, even Avhen under Avater during the Avintcr. One 
of these brillianllA’-A\-hitc and le\cl expanses, in the midst of 
the broAvn and desolate plain, offers an cxtraordinaiy sjjcctacle. 
A large quantity of salt is annually draAvn from the salina ; and 

• The hovels Indians arc thus called. 
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grent piles, some hundred tons in ■weight, were 15'ing ready 
for exportation. Tlie season for working the salinas forms the 
han'cst of Patagones ; for on it the prosperity of the place 
depends. Nearly the whole population encamps on the bank 
of tlie river, and the people are employed in drawing out the 
salt in bullock-waggons. This .salt is crj’stallised in great 
cubes, and is remarkably pure ; Mr Trcnham Reeks has kindly 
anal3'sed some for me, and he finds in it only 0‘26 of gj’psum, 
and 0-22 of earth}’ matter. It is a singular fact that it does 
not sen’e so well for ])reser\ing meat ns sea-salt from the Cape 
dc Verd Islands,* .md a merchant at Buenos Ayres told me 
that he considered it as fifty per cent, less valuable. Hence 
the Cape dc Verd salt is constantly imported, and is mixed 
wi th that from these salinas. The purity of the Patagonian salt, 
or absence from it of those other saline bodies found in all sea- 
water, is the only assignable cause for this inferiority ; a con- 
clusion uhich no one, I think, would have suspected, but 
wliich is supported by the fact lately ascertained,* that those 
s.ilte answer best for preserving cheese which contabi most of 
the deliquescent chlorides. 

The border of the lake is formed of mud; and in this 
numerous large ciy'stals of gj’psum, some of •which are three 
inches long, lie embedded ; whilst on the surface others of 
sulpliatc of soda lie sc.attered about. Tlie Gauchos call the 
former the "Padre del sal,” and the latter thc"Madre"; 
they state that those progenitive salts always occur on the 
borders of the salinas when the water begins to evaponite. 
The mud is black, and has a fetid odour. I could not at first 
imagine the cause of this ; but I aftenvards perceived that the 
frotij which the v’ind drifted on shore was coloured green, as 
if by conferva! : I attempted to cany’ home some of this green 
matter, but from an accident failed. Parts of the lake seen 
from a short distance appeared of a reddish colour, and this 
perhaps was owing to some infusorial animalcula. The mud 
in many places was thrown uji by numbers of some kind of 
worm, or annclidous animal. How* surprising it is that any 
creatures should be able to exist in brine, and that they should 
be crawling among ciystals of sulphate of soda and lime! 


* Report of the Agrinilt. Chem. Assoc, in the Gase^/i, 1845 , 
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And wliat becomes of these ivorms wlienj during the long 
summer^ the surface is hardened into a solid layer of salt ? 
Flamingoes in considerable numbers inhabit this lakcj and 
breed here ; throughout Patagonia, in Northern Chile, and at 
the Galapagos Islands, I met nith these birds ■wherever there 
were lakes of brine. I saw them here wading about in search 
of food — ^probably for the woims which burrow in the mud ; 
and these latter probably feed on infusoria or confervse. Tlius 
we have a little living •\vorld within itself, adapted to these 
inland lakes of brine. A minute^ crustaceous animal ^Cancer 
salinus) is said* to live in countless numbers in the brine-pans 
at Lymington ; but only in those in which the fluid has 
attained, from evaporation, considerable sti-ength — ^namely, 
about a quarter of a pound of salt to a pint of water. Well 
may we affirm that every part of the world is habitable! 
Whether lakes of brine, or those subteiranean ones hidden 
beneath volcanic mountains — warm mineral springs — the wide 
expanse and deptlis of the ocean — the upper regions of the 
atmosphere, and even the surface of perpetual snow — all 
support organic beings. 

To the northward of the Rio Negro, between it and the 
inhabited country near Buenos Ayres, the Spaniards have 
only one small settlement, recently established at Bahia 
Blanca. The distance in a straight line to Buenos Ayres is 
very nearly five hundred British miles. The wandering tribes 
of horse Indians, which have always occupied the greater 
part of tliis country, having of late much harassed the out- 
lying estancias, the govermnent at Buenos Ayres equipped 
some time since an army under the command of General 
Rosas for the purpose of exterminating them. Tire troops 

* Linnean Tra7ts., vol. xi. p. 205. It is remarkable how all the circum- 
stances connected with the salt-lakes in Siberia and Patagonia are similar. 
Siberia, like Patagonia, appears to have been recently elevated above the 
waters of the se^ In both countries the salt-lakes occupy shallow depres- 
sions in the plains ; in both the mud on the borders is black and fetid ; 
beneath the crust of common salt, sulphate of soda or of magnesia occurs, 
imperfectly crystallised ; and in both, the muddy sand is mixed with lentils 
of ^gypsum# The Siberian s&lt*lalcc5 are inbabited. by small crustaceous 
animals; and flamingoes (Edin. New Philos. /our.,J&ti. 1830) likewise 
frequent them. As theSe circumstances, apparently so trifling, occur in two 
distant continents, we may feel sure that they are the necessary results of 
common causes.— Pallas' Travels, to 1794, pp. 129-134. 
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were now encamped on the banks of the Colorado, a river 
lying about eighty miles northward of the Rio Negi’o. When 
General Rosas left Buenos Ayres he sti'uck in a direct line 
across the unexplored plains; and as the country was thus 
pretty well cleared of Indians, he left behind him, at wide 
intervals, a small parly of soldiers with a troop of horses (a 
posta), so as to be enabled to keep up a communication wm 
the capital. As the Beagle intended to call at Bahia Blanca, 

I determined to proceed there by land ; and ultimately I 
extended my plan to travel the whole way by the postas to 
Buenos Ayres, 

Avgust 11 //i. — Mr Harris, an Englislunan residing at Pata- 
goncs, a guide, and five Gauchos, who were procee^g to the 
anny on business, were my companions on tlie journey. The 
Colorado, as I have already said, is nearly eighty miles distant; 
and as we travelled sloAvly, ive were two days and a-half on 
the road. The whole line of country desei’ves ' scarcely a 
better name than that of a desert. Water is found only in 
two small wells ; it is called fresh ; but even at this time of 
the year, during the rainy season, it was quite brackish. In 
the summer this must be a distressing passage; for now' it 
w’as sufficiently desolate. The valley of the Rio Negro, broad 
as it is, has merely been excavated out of the sandstone plain; 
for unraediately above the bank on w'hich the town stands, a 
level country commences, which is inteiTupted only by a few' 
trifling valleys and depressions. Everywhere the landscape 
W'ears the same sterile aspect; a dry gravelly soil supports 
tufts of brown withered gi-ass, and low scattered bushes, 
armed w'ith thorns. 

Shortly after passing the first spring we came in sight of a 
famous tree, which the Indians reverence as the altar of 
Walleechu. It is situated on a high part of the plain, and 
hence is a landmark visible at a great distance. As soon as a . 
tribe of Indians come in sight of it, they offer their adorations 
by loud shouts. The tree itself is low, much branched, and 
thorny ; just above the root it has a diameter of about three 
feet. It stands by itself without any neighbour, and was 
indeed the fii*st tree W'e saw ; afterwards w'e met w'ith a feW 
others of the same kind, but they w'ere far from common. 
Being winter, the tree had no leaves, but in their place 
numberless threads by which the various offerin/^Sj such as 
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cigars, bread, meat, pieces of cloth,' etc., had been suspended. 
Poor Indians, not having an3'tliing better, onlj' pull a thread 
out of their ponchos, and fasten it to the tree. Richer 
Indians are accustomed to pour sphits and mate into a certain 
hole, and likemse to smoke upwards, thinking thus to afford 
all possible gratification to Walleechu. To complete the 
scene, the tree was surrounded by the bleached bones of 
horses which had been slaughtered as sacrifices. All Indians 
of every age and sex make their offerings ; they then thinlc 
that their horses ■rr’ill not tire, and that thej' themselves shall 
be prosperous. The Gaucho who told ihe this said that in 
the time of iieace he had wtiressed this scene, and that he 
and others used to wait till the Indians had passed by, for the 
sake of stealing from Walleechu tire offerings. 

The Gauchos think that the Indians consider the tree as 
the god itself; but it seems far more probable that they 
regard it as the altar. The orrly cause which I can imagine for 
this choice is its being a landmark in a dangerous passage. 
The Sierra de la Ventana is ^'isible at an immense distance; 
and a Gaucho told me that he was once riding with an Indian 
a few miles to the noi*th of the Rio Colorado, when the 
Indian commenced making the same loud noise, which is 
usual at the fir-st sight of the distant free ; putting his hand to 
his head, and then pointing in the direction of the Sierra. 
Upon being asked the reason of this, the Indian said in 
broken Sparrish, " First see the SierTa.” About frvo leagues 
beyond this curious free we halted for the rright; at this 
instant an urrfortunate cow was espied by the tynx-eyed 
Gauchos, who set off in full chase, and in a few minutes 
dragged her in wth their lazos, and slaughtered her. We 
here had the four necessaries of life en el campo,” — ^pasture 
for the horses, water (only a muddy puddle), meat, and 
firewood. The Gauchos were in high spirits at finding all 
these luxuries; and we soon set to work at the poor cow. 
This was the first night which I passed under the open sky, 
with the gear of the recado for my bed. There is high 
enjoyment in the independence of the Gaucho life — to be 
able at any moment to pull up your horse and say, “ Here we 
will pass the night.” The death-like stillness of the plain, 
the dogs keeping watch, the gipsy-group of Gauchos making 
their beds round the fire, have left in my mind a strongly- 
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marked picture of this first nighty which Avill never be 
forgotten. 

The next day the countiy continued similar to that above 
described. It is inhabited by few birds or animals of any 
kind. Occasionally a deer, or a guanaco (^vild llama) may 
be seen ; but the agouti (Cavia PafagoAica) is the commonest 
quadruped. Tliis animal here represents our hares. It 
differs, however, from that genus in many essential respects ; 
for instance, it has only three toes behind. It is also nearly 
twice the size, weighing from twenty to tAventy-five pounds. 
The Agouti is a true friend of the desert ; it , is a common 
feature in the landscape to see tAvo or three hopping quickly 
one after the other in a straight line across these Avild plains. 
They are found as far north as the SieiTa Tapalguen (lat. 
37" 30'), Avhere the plain rather suddenly becomes greener 
and more humid; and their soutliern limit is betAveen Port 
Desire and St Julian,- AA’here there is no change in tlie nature 
of the countr 3 '. It is a singular fact, that although the agouti 
is not noAv found as far south as Port St Julian, yet that 
Captain Wood, in his voyage in 1670, talks of them as being 
numerous there. Wliat cause can IiaA'^e altered, in a Avide, 
uninhabited, and rarely Ausited comitiy, the range of an 
animal like this ? It appears also from the number shot by 
Captain Wood in one da}' at Port Desire, that they must haA'e 
been considerably more abundant there formerl}' than at 
present. ^Vliere the bizcacha lives and makes its burrows, 
the agouti uses them; but Avhere, as at Bahia Blanca, the 
bizcacha is not- found, the agouti burroAA-s for itself. The 
same thing occurs AA'ith the little oavI of the Pampas (Athene 
cmiicularia), Avhich has so often- been described as standing 
like a sentinel at the mouth of the bmTOAA-s ; for in Banda 
Oriental, oAA'ing to the absence of the bizcacha, it is obliged 
to holloAv out its OAA'n habitation, 

Tlie next morning, as aa-c approached the Rio Colorado, the 
appearance of the country changed ; AA'e soon came on a plain 
covered Avith turf, Avhich, from its floAvers, tall clover, and 
little oAA'ls, resembled the Pampas. We passed also a muddy 
SAvamp of considerable extent, Avliich in summer dries, and 
becomes encioisted Avith various salts ; and hence is called a 
salitral. It Avas covered by Ioav succulent plants of the same 
kind Arith those groAA'ing on the seashore. The Colorado, at 
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the pass where we crossed it, is only about sixty yards wide ; 
generally it must be nearly double that width. Its course is 
very tortuous, being marked by \villow-trces and beds of 
reeds ; in a direct line the distance to the mouth of the river 
is said to be nine leagues, but by water twenty-five. We 
were delayed crossing in the canoe by some immense troops 
of mares, which were swimming the river in order to follow a 
dirision of troops into the interior. A more ludicrous spectacle 
I never beheld than the hundreds and hundreds of heads, all 
directed one way, with pointed ears and distended snorting 
nostrils, appeiiring just above the water like a great shoal of 
some amphibious animal, hlarc’s flesh is the only food which 
the soldiers have when on an expedition. Tins gives them a 
gi'eat facility of movement; for the distance to which hoi'ses 
can be driven over these plains is quite surjn-ising; I have been 
assured that an unloaded horse can travel a hundred miles a 
day for many days successively. 

The encampment of General Rosas was close to the river. 
It consisted of a square fonned by waggons, artillery, str.-iw- 
huts, etc. The soldiers were nearly all cavalr}’ ; and I should 
think such a villainous, banditti-like array was never before 
collected together. The greater number of men were of a 
mixed breed, between Negro, Indian, and Spaniard. I know 
not the reason, but men of such origin seldom have a good 
expression of countenance. I called on the secretary to show 
my passport. He began to ci-oss-question me in the most 
dignified and mysterious manner. By good luck I had a 
letter of recommendation from the government of Buenos 
Ayres* to the commandant of Patiigones. This was taken to 
General Rosas, who sent me a very obliging message; and the 
secretaiy returned all smiles and graciousness. We took up 
our residence in the rancho, or hovel, of a curioxis old Spaniard, 
who had served with Napoleon in the expedition against 
Russia. 

We stayed two days at the Colorado; I had little to do, 
for the surrounding countiy was a swamp, which in .summer 
(December), when the snow melts on the Cordillev.a, is over- 


* I am bound to express, in the strongest terms, my obligation to the 
government of Buenos Ayres for the obliging manner in which passports to 
all parts of the country were given me, as naturalist of the Bta^lel 
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flowed bj' the river. My chief amusement was watching the 
Indian families as they came to buy little articles at the 
rancho where we sta^'ed. It was supposed that General Rosas 
had about six hundred Indian allies. Tlie men were a tallj 
fine race ; yet it was afterwards easy to see in the Fuegian 
savage the same countenance rendered hideous by cold, want 
of food, and less cirilisation. Some authors, in defining the 
primary races of mankind, have separated these Indians into 
two classes ; but this is certainly incorrect. Among the young 
women or cliinas, some deserve to be called even beautiful. 
-Their hair was coarse, but bright and black ; and they wore it 
in two plaits hanging dorni to the waist. They had a high 
colour, and eyes that' glistened with brilliancy; their legs, 
feet, and aims were small and elegantly formed ; their ankles, 
and sometimes their waists, were ornamented by broad 
bracelets of blue beads. Nothing could be more interesting 
than some of the family groiips. A mother witli one or two 
daughters would often come to our rancho, moimted on the 
same horse. They ride like men, but with their knees 
tucked up much higher. Tliis habit perhaps arises from their 
being accustomed, when travelling, to ride the loaded horses. 
The duty of the women is to load and unload the homes ; to 
make the tents for the night; in short to be, like the wives 
of all savages, useful slaves. The men fight, hunt, bike care 
of the horses, and make the riding gear. One of their 
chief indoor occu2>ations is to knock two stones together till 
they become round, in order to make the bolas. With this 
important weapon the Indian catches liis game, and also his 
horse, which roams free over the plain. In fighting, his first 
attempt is to throw down the horse of his adversary ^vith the 
bolas, and when entangled by the fall to kill him with the 
chu20. If the balls only catch the'iieck or body of an animal, 
they are often canied away and lost. As the making the 
stones round is the labour of two days, the manufacture of the 
balls is a veiy common emplojnnent. Several of the men and 
women had their faces 'painted red, but I never saw the 
horizontal bands •which are so common among the Fuegians. 
Their chief pride consists in haring eveiything made of silver; 
I have seen a cacique with his spurs, stirrups, handle of his 
knife, and bridle made of this metal; the head-stall and 
reins being of vrire, were not thicker than whipcord ; and to 
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see a fieiy steed wheeling about under the command of so 
light a chain, gave to the horsemanship a remarkable character 
of elegance. 

General Rosas intimated a wish to see me ; a circumstance 
which I was afterwards very glad of. He is a man of an extra- 
ordinary character, and has a most predominant influence 
in the country, which it seems probable he will use to its 
prosperity and advancement.* He is said to be the o^vner of 
seventy-four square leagues of land, and to have about three 
lumdred thousand head of cattle. His estates are admirably 
managed, and are far more productive of corn than those of 
others. He first gained his celebrity by his laws for his own 
cstancias, and by disciplining several hundred men, so as to 
resist with success the' attacks of the Indians. There are 
many stories current about the rigid manner in which his laws 
were enforced. One of these was, that no man, on penalty 
of being put into the stocks, should cany his luiife on a 
Sunday ; this being the principal day for gambling and drink- 
ing, many quarrels arose, which from the general manner of 
fighting with the knife often proved fatal. One Sunday the 
Governor came in great form to pay the estancia a visit, and 
General Rosas, in his hurry, walked out. to receive him with 
his knife, as usual, stuck in his belt. The steward touched 
his arm, and reminded him of the la^v ; upon Avhich, turning to 
the Governor, he said he was extremely sorry, but that he 
must go into the stocks, and that till let out, he possessed no 
power even in his own house. After a time the steward was 
persuaded to open the stocks, and to let him out, but no 
sooner was this done than he tui'jied to the steward and said, 
" You now have broken the laws, so you must take my place in 
the stocks." Such actions as these delighted the Gauchos, 
who all possess high notions of their own equality and 
dignity. 

General Rosas is also a perfect horseman — an accom- 
plishment of no small consequence in a country where an 
assembled anny elected its general by the following trial : A 
troop of unbroken horses being driven into a corral, were let 
out through a gateway, above which was a cross-bar j it was 
agreed whoever should drop from the bar on one of these "wild 
animals, as it rushed out, and should be able, without saddle 

* Tiiis prophecy lias lurned out entirely and miserably wrong. 1845. 
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or bridle, not only to ride it, but also to bring it back to the 
door of the coiTal, should be their general. The person who 
succeeded was accordingly elected ; and doubtless made a fit 
general for such an army. This extraordinary feat has also 
been performed by Rosas. 

By these means, and by conforming to the dress and habits of 
the Gauchos, he has obtained an unbounded popularity in the 
country, and in consequence a despotic power. I was assured 
by an English merchant, that a man who Irad murdered 
another, when arrested and questioned concerning his motive, 
answered, “ He spoke disrespectfully of General Rosas, so I 
killed him.” At the end of a week the murderer was at 
libert}^ This doubtless was the act of the general’s party, and 
not of the general himself. 

In conversation he is enthusiastic, sensible, and very grave. 
His gravity is carried to a high pitch : I heard one of his mad 
buffoons (for he keeps two^ like the barons of old) relate the 
following anecdote: — I wanted very mucli to hear a certain 
piece of music, so I ■went to the general two or tlnee times to 
.Tsk him ; he said to me, ‘ Go about your business for I am 
engaged.’ I went a second time; he said, 'If you come 
again I ndll punish you.' A third time I asked, and he laughed. 
I rushed out of the tent, but it was too late; he ordered 
two soldiers to catch and stake me. I begged by all the saints 
in heaven he would let me off ; but it would not do ; — ^\vhen 
the general laughs he spares neither mad man nor sound.” 
The poor flighty gentleman looked quite dolorous at the veiy 
recollection of the staking. This is a very severe punish- 
ment ; four posts are driven into the ground, and the man is 
extended by his arms and legs horizontally, and there left to 
stretch for several hours. The idea is evidently taken from 
the usual method of drying hides. My intei-view passed 
away without a smile, and 1 obtained a passport and order for 
the government post-horses, and this he gave me in the most 
obliging and ready manner. 

In the morning wc started for Bahia Blanca, which we 
reached in two days. Leaving the regular encampment, we 
passed by the toldos of the Indians. These are roimd like 
ovens, and covered with liides; by the mouth of each a tapering 
chuzo was stuck in tlie ground. The toldos were divided into 
separate groups, which belonged to the different caciques* 
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Iribcs, aiul llie gi'nitps were a^rain tlivuk'd into smnllur ones, 
ncconling to the relaliondiiji of the owners.. I'or .several 
inilc-s we travelled along the valley of the Colorado. The 
alluvial plains on the side appeared fertile, and it is Mipposed 
that they arc well adn)jled lo the growth of cc>n». ’J'uming 
northward from the river, we wnui entered t»n a country 
differing from the plains south of the river. 'I’hc land still 
rontinued drj’ and .sterile ; hut it supported many different 
kinds of plants, and the grass, though brown and nithered, was 
more abundnnins the thorny bushes were less so. 'I'hese l.-itter 
in a short sp.ice entirely disiippearodtand the plains were left 
without a thirkel to cover their naketlness. Thi« ehnngc 
in the vegetation marks the eommenceinent of the grand 
c.alcarco-avgillaccous deposit, which forms the wide extent of 
the Pampas, and covers the granitic rocks of Banda Oriental. 
Frtim the Hlrnil of Magellan to the rolonido, a di-^latjceof about 
eight hundred miles, the face of the counlrj* is cven-wherc 
composed of .shingle; the pohhles are chieffy of ]K>r]diSTy, 
and prolxably owe their origin lo tlie rocks of the Conlillera. 
North of the Colorado this bed thins tmt, njid the pebbles 
become exceedingly .small, and here the characteristic vegeta- 
tion of Patag<inia ceases. 

I laving ridden about twenty -five miles, we eaniie to a broail 
belt of sand-dunes, winch stretches as far as the eye can reach 
to the c.ast and west. The jyind hilli>cks vesting f>n tlic clay 
allow* small pools of water to collect . and thus aJTiml in this 
drj* coiinlr}* an inv.alnablc sujjply of fresh water. The great 
advantage arising fwin dejwe*"ions ami elevntio»>s of the soil 
is not ohen brought home lo the, mind. The two tuiscrahle 
springs in the long jwss/tge helween llic Uio Negro ami 
Colorsulo were e.iused by triffing inequalities in the plain ; 
without them not a droj) of w.atcr woidd have been found. 
The belt of sand-dunes is nhoui eight miles wide; at some 
former ])cri()d it probably formed the margin of a grand esluaiy, 
where the Colonido now flows. In this district, where absolute 
proofs of the recent elevation i)f the land occur, such .specula- 
tions can Ij.anlly he neglected by any one, although merely 
considering the i)liy{,ical geography of the eountty. Having 
crossed the sandy tract, we arrived in the evening at one <»f 
the post-houses t and, ns the fresh horses were gr.sring at a 
distance, w‘c determined to pass the night there. 
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The house ^vfls situated nt the base of <i ridge, between 
one and tsvo* hundred feet high — n most remarkable feature 
in this countrj'. This posta was commanded by n negro 
lieutenant, born in Africa ; to his credit be it said, there 
Avas not a rancho between the Colonido and Buenos Ayres 
in nearly sucli neat order as his. He Jiad a little room for 
fitvangevs, and a small corral for Uie horses, all made of sticks 
and reeds ; he had also dug a ditch round his house, ns a 
defence in ease of being attacked. This Avould, howcA’Cr, 
have becif of little avail if the Indians had come ; bnt his 
chief comfort seemed to rest in the thought of selling his life 
dearly. A .short lime before, n body of Itidinns bad travelled 
|visl in tlie night; if they had been nu-are of the posta, our 
black friend and his four soldiers Avould assHrcdl}' Iiave been 
slaughtered. I ditl not anpvhere meet a more civil and oblig- 
ing man than this negro ; it was therefore the more painful 
to sec th.it he srould not .sit down .md cat with u.*:. 


In the morning avc sent for the horses vciy early, and 
.started for another exhilamling gallop. We* |iasscd the 
Cabeza del Buev, an old name given to Ihc head of r. large 
marsh, whicli extends from B-ahia Blanca, Here we changed 
holies, and jiasscd lliroiigli .some leagues of swamps and 
saline marshes. Changing' horses for tlic last time, avc again 
began Avading through the mud. My animal fell, and I Avas 
Aicll soused in black mirc—n very dis!igrccablc accident, Avbcn 
one docs not possess a change of clotbc.s. Some miles from 
the fort Ave met a man, Avho told us that a great gun had been 
fired, Aibicb is a .signal that Indians are new. ^Vc immctVmlolv 
lea the road, and followed the edge of a marsh, which, when 
cfiased, olTers the best mode of escape. We Avoro glad to 
arrive Avitbin the aa alls Avhen we found all thealann Avas about 
nothing, for the Indians turned out to be friendly ones who 
wisfied to join General Rasa*^. 

Bahi.a Blanca scarcely deserves the name of a vin.age A fcAv 
houses and the barracks for Ibo (roojis arc enclosed bv a «lccj> 
ditch and fortifictl AVnll. The .selllcment is only of recent 
^anding (since 1820; and its groAi-lh has been one of trouble, 
^le government of Buenos Ayres unjustly occupied it by 
force, instead of fi^llcywig the wise c.vamplc of the Spanisii 

orSio M ^uitl near the older settlement 

of the Bio Negro from the Indians. Hence the need of the 
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fortifications ; hence the few houses and little eultivated land 
■without the limits of the walls ; even the cattle are not safe 
from the attacks of the Indians beyond the boundaries of the 
plain on which the fortress stands. 

The jjart of the harbour where the Beagle intended to 
anchor* being distant twenty-five milcs^ I obtained from the 
commandant a guide and horses to take me to sec whether 
she had arrived. Louring the pl.ain of green turf^ which ex- 
tended along the course of a little brook, Ave soon entered on 
a Avidc level Avaste consisting cither of sand, saline marshes, 
or bare mud. Some parts Avere clothed by Ioav thickets, and 
others Avith those succulent plants Avhich luxuriate only Avhere 
salt .abounds. Bad as the country Avas, ostriches, deers, 
agoutis, and armadilloes Avere abundant. My guide told me, 
that tAvo months before he had a most narroAV escape of his 
life ; he avjis out hunting Arith two other men, at no great 
distance from tliis part of the country, Avhen they Avere 
suddenly met by a party of Indians, avIio, giAung chase, soon 
overtook and killed his tAVo friends.* His oAAni horse's legs 
Avere also Ciiught by the bolas : but ho jumped off, and Arith" 
his knife cut them free; AA'hile doing. this he Avas obliged to 
dodge round his horse, and received tAVo severe AA'ounds from 
•their chuzos. Springing on the saddle, he managed, by a 
most Avonderful exertion, just to keep ahead of the long 
spears of his pursuers, Avho folloAved him to Arilhin sight of 
the fort. From that time there AA*as an order that no one 
should stray far from the settlement. I did not knoAv of this 
Avhen I started, and Avas surprised to observe hoAV earnestly 
my guide Avatched a deer, Avhich appeai’cd to hoA'e been 
frightened from a distant quarter. 

We foimd the Beagle had not arrived, and consequently set 
out on our return, but the horses 'soon tiring, avc Avere obliged 
to bivouac on the plain. In the morning avc had catight 
an armadillo, Avhich, although a most excellent dish Avhen 
roosted in its shell, did not make a A'cry substantial brcalcfast 
and dinner for two hungry men. The ground at the place 
Avhere Ave stopped for the night Avas incrusled Avith a layer 
of sulphate of soda, and hence, of course, Avas Avithoul Avatcr. 
Yet many of the smaller rodents managed to exist CA'cn here,and 
the^tucutuco Avas making its odd little gi*iint beneath my head 
during half the night. Our horses Avere very poor ones, and 
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in the momiug they "were soon exliausted from not having had 
anything to drink, so that we were obliged to walk. About noon 
the dogs killed a kid which we roasted. I ate some of it, but 
it made me intolerably thirsty. This was the more distress- 
ing as the road, from some recent rain, was full of little puddles 
of clear water, yet not a drop was d^kable. I had scarcely 
been twenty hours witliout water, and only part of the time 
, under a hot sun, yet the thirst rendered me very weak. How 
people survive two or tliree days undei’ such circumstances, I 
cannot imagine ; at the same time I must confess that my 
guide did not suffei' at all, and was astonished that one day's 
deprivation should be so troublesome to me. 

I have several times alluded to the surface of the gi‘ound 
being incrusted with salt This iihenomenon is quite different 
from that of the salinas, and more extraordinary. In many 
parts of South America, wherever the climate is moderately 
di^', these incrustations occui*; but I have nowhere seen them 
so abundant as near Baliia Blanca, 'flie salt here, and in other 
parts of Patagonia, consists cluefly of sulphate of soda ^vith 
some coimnon salt As long as the ground remains moist in 
these salitrales (as the Spaniards improperly call them, mistak- 
ing this substance for saltpeti-e), nothing is to be seen but an 
extensi^^ plam composed of a black, muddy soil, supportinff 
SMttered tufts of succulent plants. On returning through one 
of these tracte, after a week's hot weatiier, one is sui-prised to 
see square miles of the plain white, as if from a slight fall of 
mow, here and there heaped up by the wind into little drifts. 
Ibis latter appearance is chiefly caused by the salts being ‘ 
drav-n up, during the slow evaporation of the moisture, round 

pieces of broken 

earth, instead of being ciystallised at the bottoms of the 

salitrales occur either on level tracts 
elevated only a few feet above the level of the -sea or on 
alluvial land bordering rivere. M. Parcliappe* found that the 
salme incrustation on the plain, at the distance of some miles 

of sulplmte of sod,, vrith 

e en per cent, of common salt; whilst nearer to the coast thp 
coom.on salt increased to thir^-seven pa4 

“• ^ an. Hba. . 
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Tliis circumstance 'would tempt one to believe that the sulphate 
of soda is generated in the soil, from the muriate left on the 
surface during the slow and recent elevation of this dry 
country. Tlie whole phenomenon is well worthy the attention 
of naturalists. Have the sncculcnt, suit-loving plants, which 
are well known to contain much soda, the power of decompos- 
ing the muriate ? Docs the black fetid mud, abounding with 
organic matter, yield the sulphur and ultimately the sulphuric 
acid ? 

T'wo days afteiavnrds I again rode to the harbour ; "when not 
far from our destination, my companion, the same man as before, 
spied three people hunting on horseback. He immediately 
dismounted, and wateljing them intenti}’, said, ''Tliey don't 
ride like Christians, Jind nobody can leave the fort." llie 
three hunters joined comp.any, and likewise dismounted, from 
their horses. At last one mounted again, and rode over the 
hill out of sight. Mjf companion said, "We must now get on 
our horses : load your pistol and he looked to his own sword. 
I asked, "Are they Indians — " Quien sabe ? " (who knows ?) 
"if there arc no more than three, it docs not signify." It then 
struck me that the one man had gone over the hill to fetch the 
rest of his tiibc. I suggested this ; but all the answer I could 
extort was, "Quien sabe?" His head and eye never for a 
minute ceased scanning slowly the distant horizon. I thought 
his uncommon coolness too good a joke, and asked him why he 
did not return home. I was startled ■when he answered, "We 
are returning, but in a line so as to pass near a swamp, into 
which we can gallop the horses as far as they can go, and then 
tiaist to our own legs ; so that there is no danger." I did not 
feel quite so confident of this, and wanted to increase our pace. 
He said, " No, not until they do." When any little inequality 
concealed us, we galloped ; but ■when in sight, continued 
walking. At last we reached a valleys, and turning to the left, 
galloped quickly to the foot of a hill ; he gave me his horse to 
hold, made the dogs lie down, and then crawled on his hands 
and knees to reconnoitre. He remained in this position for 
some time, and at last, bursting out in laughter, exclaimed, 
"Mugeres!" (women!) He knew them to be the wife and 
sister-in-law of the major's son, hunting for ostriches' eggs. I 
have described this man's conduct, because he acted under the 



BAHIA BLANCA 


79 


full impression that they were Indiaxis. As soon, liowever, as 
the absui'd mistake was found outj he gave me -a hundred 
reasons why they could not have been Indians ; but all these 
were forgotten at the time. We then rode on in peace and 
quietness to a low point called Punta Alta, whence Ave could 
see nearly the whole of tlie gi-eat harbour of Bahia Blanca. 

The Avide expanse of Avater is choked up by numerous great 
mud-banks, which the inhabitants call Cangrejales, or crabberies, 
h'om the number of small crabs. Tlie mud is so soft that it is 


impossible to Avalk over them, even for the shortest distance. 
Many of the banks haA'e their sm^aces coA'ered Avitli long rashes, 
the tops of Avliich alone are visible at high Avater. On one gc- 
casion, AA'hen in a boat, Ave AA'ei-e so entangled by these shalloAA's 
that AA-e could hardly find oiu' Avay. Nothmg Avas Aisible but 
the flat beds of mud ; the day Avas not very clear, and there 
Avas much refi-action, or as the sailors expressed it, Things 
loomed high.” The only object Arithin our aucav Avhich Avas not 
level Avas the horizon; rushes looked like bushes unsupported 
in the air, and Avater like mud-banks and mud-banks like 
Avater. 


We passed the night in Punta Alta, and I employed myself 
in searching for fossil bones ; this point being a.peifect cata- 
comb for monsters of extinct races. The evening Avas perfectly 
calm and clear; the extreme monotony of the vieAV gaA'e it an 
interest even in the midst of mud-banks and gulls, sand- 
lullocks and solitary vultures. In riding bade in the mornina: 
Ave came across a very fresh track of a Puma, but did not 
succeed in finding it. iWe saAv also a couple of Zorillos, or 
skunks,— odious animals, Avhich are far from uncommon. In 
general appearance the Zorillo resembles a polecat, but it is 
rather larger, and much thicker in proportion. Conscious of its 

dor^or 

dog nor man. If a dog is urged to the attack, its couraffe is 
instantly checked by a feiv drops of the fetid oil, Avhich brines 
n A'lolent sickness and running at the nose. Whatever fs 
race polluted by it, is forever useless. Azara says the smell 
^nbe perceived at a league distant ; more than once Xn 
entenng the harbour of Monte Video, the Avind be^e off shore 
AAe have perceived the odour on board tlie JBeoTle. ^Certain it 

Zoraio ^villingly makes room for the 
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|HE Beagle arrived here on the 24th of August, and 
a week afterwards sailed for the Plata. With 
Captain Fitz Roy’s consent I was left behind, to 
travel by land to Buenos Ayres. I wUl here add 
some obseri'ations which were made during this 
visit and on a pre\’ious occasion, when the Beagle was employed 
in surveying the harbour. 

The plain, at a distance of a few miles from the coast, 
belongs to the great Pampean formation, which consists in 
part of a reddish clay, and in part of a highly calcareous marly 
rock. Nearer the coast there are some plains formed from the 
wreck of the upper plain, and from mud, gravel, and sand 
thro\Tn up by the sea during the slow elevation of the land, of 
which elevation we have eridence in upraised beds of recent 
shells, and in rounded pebbles of pumice "scattered over the 
country. At Punta Alta we have a section of one of Aese 
later-formed little plains, which is highly interesting from' the 
number and extraordinary character of the remains of gigantic 
land-animals embedded in it. These have been fully described 
by Professor Owen, in the Zoology of the voyage of the Beagle^ 
and are deposited in the College of Surgeons. I ■will here give 
only a brief outline of their nature. 

So 
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First, parts of three heads and other hones of the Mega- 
therium, the huge dimensions of which are expressed by its 
name. Secondly, the Megalonyx, a great allied animal. 
Tliirdly, the Scelidothcrium/ also an allied animal, of which 
I obtained a nearly perfect skeleton. It must have been as 
large as a rhinoceros : in the structure of its head it comes, 
according to Mr Owen, nearest to the Cape ant-eater, but in 
some other respects it approaches to the armadilloes. Fourthly, 
the Mi/lodon Darwhiii, a closel)' related genus of little inferior 
size. Fifthly, another gigantic edental quadruped. Sixthly, 
a large animal, with an osseous coat, in compartments, very 
like that of an armadillo. Seventhly, an extinct kind of horse, 
to which I shall have again to refer. Eiglithl}’^, a tooth of a 
pachydermatous animal, probably the same with the Mac- 
rauchenia, a huge beast with a long neck like a camel, which I 
shall also refer to again. Lastly, the Toxodon, perhaps one of 
the strangest animals ever discovered : in size it equalled an 
elephant or megatherium, but the structure of its teeth, as Mr 
Owen states, proves indispuUiblj' that it was intimately related 
to the Gnawers, the oi’der which at the present day includes 
most of the smallest quadrupeds ; in many details it is allied 
to the Pachi/dcrmaia : judging from the ]}Osition of its eyes, 
cars, and nostrils, it ■was probably aquatic, like the dugong and 
manatee, to which it is also allied. Plow wonderfully are 
the different ordci’S at the present time so well separated, 
blended together in different points of the structure of the 
Toxodon ! 

The remains of these nijie gi'eat quadnipeds, and many 
detached bones were found embedded on the beach, ■tvithin 
the space of 200 yards square. It is a remarkable circumstance 
that so many dilTcrcnt specie.s should be found together ; and 
it proves how numerous in kind the ancient inhabitants of this 
country must have been. At tlie distance of about thirty 
miles from Punhi Alla, in a cliff of red eiirlh, I found several 
fnigments of bones, some of large size. Among them were 
the teeth of a gnawer, equalling in size and closely resembling 
those of the capybara, whose habits have been described ; and 
therefoi'c probably an aquatic animal. There was also part of 
the head of a Ctenomys ; the species being different from the 
tucutuco, but '\nlh a close general resemblance. The red 
earth, like that of the Pampas, in which these remains were 
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embedded, contains, according to Professor Ehrenberg, eight 
fresh-water and one salt-water infusorial animalcule ; therefore, 
probably it was an estuary deposit. 

The remains at Punta Alta were embedded in stratified 
gi’avel and reddish mud, just such as the sea might now wash 
up on a shallow bank. They were associated wth twenty- 
tliree species of shells, of which thirteen are recent and four 
others %'eiy closely related to recent forms ; whether the re- 
maining ones are extinct or simply unknown must be doubt- 
ful, as few collections of shells have been piade on this coast. 
As, however, the recent species were embedded in nearly the 
same proportional numbers wth those now living in the bay, 
I think there can be little doubt that this accumulation belongs 
to a very late tertiary period. From the bones of the Scelido- 
theiium, including even the knee-cap, being intombed in 
their proper I'elative positions, and from the osseous armour of 
the great armadillo-like animal being so well preserved, to- 
gether ■with the bones of one of its legs, we may feel assured 
Slat these remains were fresh and united by their ligaments 
■when deposited in the gravel together ivith the shells. Hence 
we have good evidence "that the above enumerated gigantic 
quadrupeds, more different from those of the present day 
than the oldest of the tertiary quadrupeds of Europe, lived 
whilst the sea was peopled "with most of its present inhabit- 
ants; and we have confirmed that remarkable law so often 
insisted on by Mr Lyell — ^namely, that the “ longeiity of the 
species in the mammalia is upon the whole inferior to that 
of the testacea.”* 

The great size of the bones of the Megathcroid animals, 
including the Megatherium, Megalonyx, Scelidotherium, and 
Mylodon, is- truly -wondeifril. The habits of life of -these 
animals were a complete puzzle to naturalists, until Professor 
Owent lately solved the problem ivith remarkable ingenuity. 
Tire teeth indicate, by their simple structure, that these 
Megatheroid animals lived on vegetable food, and probably 
on the leaves and small trvi^s of trees; their ponderous 
forms and great strong curved” claws seem so little -adapted 


* Principles of Geology, yol. iv. p. 40. 

t This theory first developed in the Zoology of the Voyage of the Beagle, 

and subsequently in Professor Owen’s Memoir on Mylodon rohustus. 
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for locomotion, that some eminent naturalists have actually 
believed that, like the sloths, to"vvhich they are intimately 
related, they subsisted by climbing back downwards on trees, 
and feeding on the leaves. It was a bold, -not to say pre- 
posterous, idea to ' conceive even antediluvian ti’ees, ■with 
branches strong enough to bear animals as large as elephants. 
Professor Owen, ■ndth far more probability, believes that, 
instead of climbing on the trees, they pulled the branches 
down to them, and tore up tlie smaller ones by the roots, and 
so fed on the leaves. The colossal breadth and ■weight of 
their hinder^ qutirters, wliich can hardly be imagined ■>vithout 
ha\'ing been seen, become, on tliis" \'iew, of obvious service, 
instead of being an encumbrance; their apparent clumsi- 
ness disappears. With their great tails and their huge heels 
finnly fixed like a tripod on the gi’ound, they could freely exert 
the full force of their most powerful arms and great claws. 
Strongly rooted, indeed, must that tree have been, which 
could have resisted such force ! Tlie Mylodon, moreover, was 
furnished ■witlyi long extensile tongue like that of the giraffe, 
which, by one of -those beautiful provisions of nature, thus 
reaches mth the aid of its long neck its leafy food. I may 
remark, that in Abyssinia, the elephant, according to Bruce, 
.when it cannot reach ■with its proboscis the branches, deeply 
scores with its tusks the trunk of, the tree, up and do^rru and 
all round, till it is sufficiently weakened to be broken down. 

The beds including the above fossil remains stand only from 
fifteen to twenty feet above the level of high water; and 
hence the elevation of the land has been small (wthout there 
has been an intercalated period of subsidence, of which we 
have no evidence) since the great quadrupeds wandered over 
the surrounding plains; and the external features of the 
country must then have been yeiy neai-ly the same as now. 
What, it may naturally be asked, was the character of the 
vegetation at that period? was the country as ■wi’etchedly 
sterile as it now is ? As so many of the co-embedded shells 
are the same ■with those now living in the bay, I was at first 
inclined to think that the former vegetation was probably 
similar to the existing one; but this would have been an 
eiToneous inference, for some of these same shells live on the 
luxuriant coast of Brazil ; and generally, the character of the 
inhabitants of the sea is useless as a guide to, judge of those 
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on the land. NcvcvtlielcsSj from the following considerations, 
I do not believe tlint the simple fact of many gigantic 
quadrupeds having lived on the i)lains round Bahia Blanca, 
is any sure guide that they formerly M-crc clothed Mith a 
luxuriant vegetation : I have no doubt that the sterile 
country a little southward, near the Bio Negro, with its 
scattered thoniy trees, would support many and large 
quadnipcds. 

Tliat large animals require a luxiniant vegetation has 
been a general assumption which has passed from one work 
to another ; but I do not hesitate to say that it is completely 
false, and that it has vitiated the reasoning of geologists on 
some points of grent interest in the ancient history of the 
world. The prejudice has probably been derived from India 
and the Indian Islands, where troops of clcjihants, noble 
forests, and impenetrable jungles arc associated together in 
every one’s mind. If, however, we refer to any* work of 
travels through the southern parts of Africa, we shall find 
allusions in almost every page cither to the desert character 
of the country,- or to the numbers of large animals inhabit- 
ing it. The same thing is rendered evident by the many 
engravings which have been published of various parts of 
the interior, \\nicn the JBcaglc was at Gipc Town, I made 
an excursion of some days’ length into the country, which at 
least was sufiicient to render that which I had read more 
fullyf intelligible. 

Dr Andrew Smith, who, at the head of his adventurous 
party, has lately succeeded in jiassing the IVopic of Caj)ricnrn, 
informs me that, taking into consideration the whole of the 
southern part of Africa, there can be no doubt of its being 
a sterile country. On the southern and south-eastern coasts 
there are some fine forests, but with these exceptions the 
traveller may pass for days together through open plains, 
covered by a poor and scanty vegetation. It is difficult to 
convey any accurate idea of degrees of comparative fertility ; 
but it may be safely said that the amount of vegetation 
siqjportcd at any one time* by Great Britain, exceeds, perhajis 

I mean by this to exclude the total amount which may have been 
successively produced and consumed during a given period. 
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even lenfoldj tlie quantity on an equal area^ in the interior 
parts of Soutliern Africa. The fact that bullock-vaggons can 
travel in any direction, excepting near the const, "without 
more than occasionally lialf-an-hoiu’’s delay in cutting do'wn 
bushes, gives, perhajis, a more definite notion of the scantiness 
of the vegetation. No"w, if "we look to the animals inhabiting 
these Avild plains, Ave shall find their numbers exti-aordinarily 
great, and their bulk immense. We must enumerate the 
elephant, three species of rhinoceros, and probably, according 
to Dr Smith, tAvo others, the Hippopotamus, the giraffe, the 
bos caffer — ns large as a full-gi'OAAii bull — and the elan, but 
little less, Iaa-o zebras, and the quaccha, Iavo gnus, and several 
antelopes eA'cn larger than these latter animals. It may be 
supposed that although the species are numerous,' the 
indiriduals of each kind are feAv. By the lundness of Dr 
Smith, I am enabled to shoAV that the case is very different. 
He informs me, tliat in lat. 24', in one day's march Arith the 
bullock-AA-aggons, lie suaa', AA’ithout Ai'andering to any great 
distance on either side, betAveen one' lumdred and one hun- 
dred and fifty rhinoceroses, AA’Iiich belonged to three species ; 
the same day lie soav seA'eral herds of giraftes, amounting to- 
gether to nearly a hundred; and that, tliough no elephant 
Avas obseived, yet they are found in this district. At the 
distance of a little more than one hour’s march from their 
place of encampment on the preA'ious night, his party actually 
killed at one spot eight hippopotamuses, and saAv many more. 
In this same iiA'er there Avere likcAA’ise crocodiles. Of course 
it Avas a case quite extraordinary to see so many gi'eat animals 
croAA'ded together, but it evidently proA'cs that they must exist 
in great niimbei's. Dr Smith describes the country passed 
through that day as "being thinly coA'^ered AA'ith gi’ass, and 
bushes about four feet high, and still more thinly AA'ith mimosa- 
trees." The Avaggons AA'ere not prevented travelling in a 
nearly straight line. 

Besides these large animals, every one the least acquainted 
AA'ith the natm’al history of the Oipc has read of the herds of 
antelopes, AA'hich can be compared only AAith the flocks of 
migratory birds. The numbers indeed of the lion, jianther, 
and hyama, and the multitude of birds of prey, plainly speak 
of the abundance of the smaller quadrupeds : one cA'ening 
seven lions Avere counted at the same time proAA’ling round Dr 
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Smith's encampment. As tins able naturalist remarked to 
me, the carnage each day in Southern Africq must indeed be 
terrific ! I confess it is truly suiprising how such a number of 
animals can find sujiport in a countiy producing so little food. 
The larger quadrupeds no doubt roam over "wild tracts in 
search of it; and their food chiefly consists of imdem^ood, 
which probably contains ’much nutriment in a small bulk. Dr 
Smith also informs me that the vegetation has a rapid growth ; 
no sooner is a part consumed, than its place is supplied by a 
firesh stock. There c.an be no doubt, however, that our ideas 
respecting the apparent amount of food itecessiuy- for the 
support of large quadrupeds are much exaggerated ; it should 
have been remembered that the camel, an animal of no mean 
bulk, has always been considered as the emblem of the desert. 

The belief that where large quadrupeds exist, the vegetation 
must necessarily be luxuriant, is the more remarkable, because 
the coKvevse is far from true. Mv Bvwolmll observ^ to me 
that, when entering Brazil, nothing struck him more forcibly 
than the splendour of the South American vegetation con- 
trasted ■with that of South Africa, together "with the absence 
of all large qnadrapeds. In his Travels* he has suggested that 
the comparison of the respective weights (if there were 
sufficient data) of an equal number of the largest herbivorous 
quadrupeds' of each country would be extremely curious. If 
■we take on the one side the elephant,! hippopotamus, giraffe, 
bos caffer, elan, certainly three, and probably five species of 
rhinoceros ; and on the Amei'ican side, two tapirs, the guanaeo, 

* Travels in the Interior of South Africa^ vol. ii. p. 207. 

+ The elephant which was killed at Exeter Change was estimated (being 
-partly weighed) at five tons and a*half. The elephant actress, as I was 
informed, weighed one ton less ; so that wc may take five as the average of 
a full-groivn elephant. I was told at Uie Surrey Gaidens Uiat a hippopota- 
mus which was sent to England cut up into pieces was estimated at three 
tons and a-hnlf ; we will call it three. From these premises we may give 
three tons and a-half to each of the five rhinoceroses ; perhaps a ton to the 
giraffe, and half to the bos caffer as well as to the clan (a large ox weighs 
from 1200 to 1500 pounds). This will give an average (from the above 
estimates) of 27 of a ton for the ten largest herbivorous animals of Southern 
Africa. In South America, allowing 1200 pounds for the two tapirs to- 
gether, 550 for the guanaeo and vicuna, 500 for three deer, 300 for the 
capybara, peccari, and a monkey, we shall have an average of 250 pounds, 
which I believe is overstating the result. The ratio will therefore bo as 
0048 to 250, or 24 to I, for the ten largest animals from the two continents. 
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three deer, the’ ^^cunaJ peccarij capybara (after which we must 
choose from the monkeys to complete the number)^ and then 
place these two groups alongside each otherj it is not easy to 
jonceive ranks more disproportionate in size.. After the 
ibove facts, we are compelled to conclude against anterior 
probability,* that among the mammalia there exists no 'close 
relation between the bulk of the species and the quantity of 
the vegetation in the countries which they inhabit. 

With regard to the number of large quadrupeds, mere 
certainly exists no quarter - of the globe which ^vill bear 
comparison uith Southern Africa. After the different state- 
ments which have been given, the extremely desert character 
of that region wnll not be disputed. In the European 
division of the w'orld, we must look back to the tertiary 
epochs, to find a condition of things among the mammalia, 
resembling that now existing at the Cape of Good Hope. 
Tliose tertiarj' epochs, which we are apt to consider as 
abounding to an astonishing degree with large animals, 
because w'e find the remains of many ages accumulated at 
certain spots, could hardly boast of more large quadrupeds 
than Southern Africa does at present. If we speculate on 
the condition of the vegetation during those epochs, we are 
at least bound so far to consider existing analogies, as not to 
urge as absolutely necessary a luxuriant vegetation, wiien we 
see a state of tilings so totally different at the Cape of Good 
Hope. 

We knowf tliat the exti*eme regions of North America, 
manj' degrees beyond the limit where the ground at a depth 
of a few feet remains perpetually congealed, are covered by 
forests of large and tall trees. In a like manner, in Siberia, 
we have woods of birch, fir, aspen, and larch, growing in a 

* If wc suppose the case of the discovery of a skeleton of a Greenland 
whale in a fossil state, not a single cetaceous animal being known to exist, 
what naturalist would have ventured conjecture on the possibility of a 
carcass so gigantic being supported on the minute Crustacea and mollusca 
living in the frozen seas of the extreme north ? 

t See Zoological Remarks to Captain Back’s Expedition, by Dr Richard- 
son. He sajs ; “The subsoil north of latitude 56" is perpetually frozen, the 
thaw on the coast not penetrating above three feet, and at Bear Lake, in 
latitude 64”, not more than twent}' inches. The frozen substratum does not 
of itself destroy vegetation, for forests flourish on the surface at a distance 
from the coast.” 
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latitude* ( 64 *) where the mean temperature of the air falls 
below the freezing pointy uud where tlic earth is so completely 
frozen, that the carcass of an animal embedded 'in it is 
perfectly preserved. With these facts we must grant, as far 
as quantity alone of vegetation is concerned, that the great 
quadrupeds of the latter tertiary epochs might, in most parts 
of Northern Europe and Asia, have lived on the spots where 
their remains are now found. I do not here speak of the 
kind of vegetation necessary for their support; because as 
there is evidence of physical changes, and as the animals have 
become extinct, so may we suppose that the species of plants 
have likeAvise been changed. 

These remarks, I may be permitted to add, directly bear on 
the case of the Siberian animals preserved in ice. The firm 
conviction of the necessity of a vegetation possessing a char- 
acter of tropical luxuriance, to support such large animals, 
and the impossibility of reconciling this with the proximity 
of perpetual congelation, was one chief cause of the several 
theories of sudden revolutions of climate, and of overwhelming 
catastrophes, which "were invented to account for their en- 
tombment. I am far from supposing that the climate has not 
changed since the period when those animals lived, which 
now lie buried in the ice. At present I only wish to show 
that as far as quantity of food alo7ie is concerned, the ancient 
rhinoceroses might have roamed over the steppes of central 
Siberia (the northern parts probably being under water) even 
in their present condition, as well as the living rhinoceroses 
and elephants over the Karros of SoutheiTi Africa. 

I will now give an accoiint of the habits of some of the 
more interesting birds which are common on the wild plains 
of Northern Patagonia ; and, first for the largest, or South - 
American ostrich. The -ordinary habits of the- ostrich are 
familiar to every one. They live on vegetable matter, such 
as roots and grass; but at Bahia Blanca I have repeatedly 
seen thi’ee or four come down at low water to the extensive 
mud-banks which are then dry, for the sake, as the Gauchos 
say, of feeding on small fish. Although the ostrich in its 

* See Humboldt, Fragmens Asiatigues, p. 386 ; Bartons’ Geography of 
Plants ; and Malte Brun. In the latter work it is said that the limit of the 
growth of trees in Siberia may be drawn under the parallel of 70*. 
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linbits is so sliy, wary, and solitary, and although so fleet in 
its pace, it is caught 'without inuclt di/ficulty by the Indian 
or Gaucho armed •with the bolas. When several horsemen 
appear in a semicircle, it becomes confounded, and does not 
know Avliich 'w.ay to escape. Thej'’ generally prefer ninning 
.against the wind; 3'et at the first start they expand their 
vnngsj and like a vessel make all sail. On one fine hot daj' 
I saw several ostriches enter a bed of Uill ruslies, Avhere they 
squatted concealed, till quite closely approached. It is not 
generallj’ known that ostriches readilj' fcike to the water. Mr 
King informs me that at the Baj' of San Bias, and at Port 
Valdes in Patagoniii, he saw these birds swimming several 
times from island to island. They ran into the water both 
when driven down to a point, and likewise of their own 
accord when not frightened ; the distance crossed ■was about 
two liundred 3'ards. V'hcn sm’mming, veiy little of their 
bodies appear above water ; their necks are extended a little 
forward, and tlicir progress is slow. On two occasions I sa'w 
some ostriches swimming across the Santa Cruz river, where 
its course "was about four hundred 3'ards wide, and the stream 
rapid. Caj>tain Sturt,^ when descending the Murrnmbidgee, 
in Australiii, saw two emus in the act of swimming. 

The inhabitants of the counliy readil3' distinguish, even at 
a distance, the cock bird from the hen. The former is larger 
and darker-coloured,! and has a bigger head. The ostrich, 
I believe the cock, emits a singular, deep-toned, hissing note: 
when first I heard it, standing in the midst of some sand- 
hillocks, I thought it was made b3' some wild beast, for it is 
a sound that one cannot tell whence it comes, or from how 
far distant. WJicn we were at Bahia Blanca in the month of 
September and October, the eggs, in cxtraoi'dinai'y numbers, 
were found all over the countr3'. Thc3’ lie cither scattered 
;ind single, in which case they arc never hatched, and are 
called b3' the Spaniards huachos ; or lhe3' arc collected to- 
gether into a shallow excavation, vhich fonns the nest. Out 
of the four nests which I saw, three contained twent3'-two 
eggs c:ich, and the fourth twent3'-scvcn. ' In ^one day’s 
hunting on horseback sixty-four eggs were found; fort3'- 

* SturL’s 7 ravt/s, vol. ii. p. 74. 

i A Gaiiclio n<;surccl me that he liad once seen a snow-white or Albino 
v.iriety, and that it was a most bcauUTuI bird. 
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four of these were in two ncsts^ and the remaining twenty 
scattered hnaclios. TJie Ganchos unanimously aflinuj and 
there is no reason to doubt their sUtementj that the male 
bird alone liatches the eggs, and for some lime afterwards 
accompanies the young. The cock when on the nest lies 
very close; I have m 3 ’self almost ridden over one. It is 
asserted that at such times they are occasionally fierce, and 
even dangerous, and that they have been known to attack 
a man on horseback, tiydng to. kick and leap on him. My 
informer pointed out to me an old man, whom he had seen 
much terrified b^’ one chasing him. I obscn’cd in Eurchcll's 
travels in South Africa, that lie remarks, "Having killed a 
male ostrich, and the fcatljcrs being dirt}’, it was said bj’ the 
Hottentots to be a nest bird." 1 understand that the male 
emu in the Zoological Gardens takes charge of the nest ; this 
habit, therefore, is common to the famil}'. 

The Gauchos unanimousl}’ aflirm that several females lay 
in one nest. I have been posilivcl}' told that four or five 
hen birds have been watched to go in the middle of the 
day, one after the other, to the same nest. I ma\' add, 
also, that it is believed in Africa that two or more 
females laj' in one nesL* Although this habit at first 
appeal’s verj' strange, I think the cause may be explained 
in a simple manner. The number of eggs in the nest 
varies from twent}’ to forty, and even to fiflj’ ; and 
according to Azara, sometimes to scvcnlj’ or eighty. Now, 
although it is most prob.ablc, from the number of eggs found 
in one district being so cxtraordinaril}* great in proportion to 
the parent birds, and Hkeirise from the state of the ovarium 
of the hen, that she ma}' in the coui’sc of the season la}' 
a large number, yet the time required must be vciy’ long. 
Azara statcs,t that a female in the state of domestication 
laid seventeen eggs, each at the inten’al of three days one 
from another. If the hen was obliged to hatch her omi eggs, 
before the last was laid, the first probably would be addled ; 
but if eacli laid a few eggs at successive periods, in different 
nests, and sevenal hens, as is stated to be the case, combined 
together, then the eggs in one collection would be nearly of 
the same age. If the number of eggs in one of these nests 

t Az.ira, vol. iv. p. 173. 


* Burchell’s Travels, vol. i. p. 280. 
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is, as I beliex'C, not g^ealei* on an average tlian the number 
laid bj' one female in the season, then there must be as many 
nests as females, and each cock bird "will have its fair share of 
the labour of incubation : and that during a period •when the 
females probably could not sit, from not ha\'ing finished 
laying.*" 1 have before mentioned the gi'eat numbers of 
huachos, or deserted eggs; so that in one day’s hunting 
twenty were found in this state. It appears odd that so 
many should be wasted. Does it not arise from the difficullj" 
of several females associating together, and finding a male 
ready to undertake the office of incubation ? ‘ It is evident 
that there must at first be some degree of association be- 
tween at least two females; otherwise the eggs would 
remain scattered over the vide plains, at distances far too 
great to allow of the male collecting them into one nest: 
some authors have believed that the scattered eggs were 
deposited for the young birds to feed on. This can hardly 
be the case in America, because the huachos, although often 
found addled and putrid, arc gcnenally whole. 

M’hen at the Rio Negro in Northern Patagoni,a, I re- 
peatedly heard the Gauclios talking of a verj' rare bird 
which they called Avestruz Petise. They described it as 
being less than the common ostrich (which is there abundant), 
but vith a very close general resemblance. They said its 
colour vms dark and mottled, and that its legs were shorter, 
and feathered lower down than those of llie common ostrich. 
It is more easily caught by the bolas than the other species. 
Tlie few inhabitants wJio have seen both kinds, affirm that 
they could distinguish them .ajwrt from ri long distance. The 
eggs of tlic small species appeared, however, more generally 
kno\vn ; and it was remarked with surprise that they were vciy 
little less than those of the Rljca, but of a slightl}* dificrent 
form, and vnth a tinge of p;ile blue. This species occurs most 
rarely' on the plains bordering the Rio Negro ; but about a 
degree and a-half farther soutli they are tolcrablj' abundanL 
Wlien at Port Desire, in Patagonia (jat, -IS*), Mr Martens shot 

LiiAtenstein, however, asserts (TrazWs, vol. ii. p. 25), that the hens 
begin sitting when they Inve laid ten or IwcItc eggs; and that they con- 
tinue lajang, I presume, in another nest. Tliis appears to me verj- 
improbable. He asserts that four or five hens associate for incubation with 
one cocb, who sits only at night. 
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an ostrich ; and I looked at it, forgetting at the moment, in 
the most unaccountable manner, the M'hole subject of the 
Petises, and thought it was a not fxdl-grown bird of the 
common sort. It was cooked and eaten before my memory 
returned. Fortunately the head, neck, legs, v'ings, many of 
the larger feathers, and a large part of the skin, had been 
presen’ed ; and from tliese a very nearly perfect specimen has 
been put together, and is now exhibited in the museum of 
the Zoological Society. Mr Gould, in describing this new 
^ecies, has done me the honour of calling it after my name. 

Among the Patagonian Indians in the Strait of Magellan, 
we found a half Indian, who had lived some yesirs with the 
tribe, but had been born in the northern provinces. I asked 
liim if he had ever heard of the Avestruz Petise. He 
answered by sajing, ''^^^ly, there are none othex-s in these 
southern coirntries." He informed me that the number of 
eggs in the nest of the petise is considerablj' less than in that 
of the other kind — ^namely, not more than fifteen on an aver- 
age; but he asserted that more than one female deposited 
them. At Santa Cruz we saw' several of these birds. The3' 
were excessively w’aiy; I think they could see a pei'son 
approaching when too far off to be distinguished theniselves. 
In ascendmg the liver few were seen ; but in our quiet and 
rapid descent, manj', in pairs and by fours or fives, w’ere 
observed. It was x-eniarked that tliis bird did not expand its 
wings, when first starting at full speed, after the manner of 
the noi'them kind. In conclusion, I may obsen'c that the 
Stniihio rhea inhabit the countrj' of La Plata ns far as a 
little south of the Rio Negro in lat. 41% and that the Sly'nihio 
Danvhm takes its place in Southeni Patagonia, the pax-t about 
the Rio Negro being neutral teriitoxy'. M. A. d’Orbigny,* 
when at the Rio Negro, made great exertions to procure this 
bird, but never had the good fortune to succeed. DobrizhofTerf 
long ago was aw’are of there being txvo kinds of ostriches ; he 


* When at the Rio Negro, we heard much of the indefatigable Labours 
of this naturalist. M. Alcide d’Orbigny, during the years 1825 to 1S33, 
traversed several large portions of South America, and has made a 
collection, and is now publishing the results on a scale of magnificence 
which at once places himself in the list of American travellers second only 
to Humboldt. 

^Account of the Abi^ones, a.d. i749i vol. i. (English Translation) p. 314. 
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says, " You must know, moreover, that emus differ in size and 
habits in different Iracl'? of land ; for those that inhabit the 
plains of Buenos A3'rcs and Tueumnn are larger, and have 
black, white, and grej' feathers; those near to the Strait of 
Magellan are smaller and more beautiful, for their white 
feathers are tipped with black at llic extremity, and their 
black ones in like mamicr terminate in white," 

A veiy singular little bird, Tinochorus ri/niicirori/s, is here 
common : in its habits and general appearance it nearly 
equally partakes of the characters, different as the}' are, of 
the quail and snipe. The Tinochorus is found in the whole 
of southern South America wherever there arc sterile plains 
or open diy p,asturc-land. It frequents in pairs or small flocks 
the most desolate places, where scarcelj' another liring creature 
can exist. Upon being approached the\’ squat close, and theii 
arc very diflicult to be dis-tinguished from the ground. When 
feeding thej' walk nther slowlj', with their legs wide apart. 
They' dust themselves in roads and snndv places, and frequent 
p.'irliciilar sjjoLs, where they may be found day' after day : like 
partridges, they take wing in a flock. In all these respects, 
in the muscular gizzard adaj)tcd for vegobiblc food, in the 
arched beak and fleshy’ Jiostrils, short legs and form of foot, 
the Tinochorus h.as a close aflinity' with quails. But .as soon 
,ns the bird is seen flying, its whole nj)pcnrance changes ; the 
long pointed wings, so different from those in the g.'illinaccous 
order, the irregular manner of flight, and plaintive ciy' uttered 
at the moment of rising, recall the idea of the snipe. The 
sportsmen of the Jicaglc un.animously called it the .short-billed 
.snipe. To this gcnn.s, or rather to the family' of the Waders, 
its skeleton shows that it is really related. 

The Tinochorus is closely' rcl.ated to some other South 
Amcricfui bird.s. Two .species of the g-emis AHagis are in 
almost every re.spcct ptannigans in their habits ; one lives in 
Ticrra del Fuego, above the linjits of the forest land ; and the 
other just beneath the snow-line on the Cordillera of Central 
Chile. A bird of another closely' allied genus, Chionis alba, is 
.an inh.'ibitant of the Antarctic regions; it feeds on se.'iwced 
and shells on the tid.al rooks, Alllioiigh not web-footed, from 
.some unaccountable habit, it is frequently met •with far out at 
sea. This small family of birds is one of tho.se which, from its 
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■psried relatioiis to other familiesj although at present offer- 
ing onlj diScdties to the systematic naturalist, ultimately 
mar asast in revealing the grand scheme, common to the 
present and past ages, on ttMcIi oiganised beings have been 
created. 

The genus FuTTiariit^ contains several species, all small birds, 
living on the ground, and inhabiting open dir countries. In 
structure they cannot be compared to any European form. 
OmiLhologists have generally included them among the 
creepers, although opposed to that family in every habit. 
The best knoTm species is the common oven-bird of La Plata, 
the casaia or housemaker of the Sponiaxds. The nest, "whence 
it takes its name, is placed in the most exposed situations, as 
on the top of a post, a bare rock, or on c cactus. It is com- 
posed of mud and bits of straw, and has strong thick walls : 
in shape it predsely resembles an oven, or depressed beehive, 
The opening is large and arched, and directly in firont, within 
the nest, there is a partition, which reaches nearly to the roof, 
thus forming a passage or antechamber to the true nest. 

Another and smaUer species of Fumariits (jF. cuniciilarhis), 
resembles the oven-bird in the general reddish tint of its 
plumage, in a peculiar shrill reiterated cry, and in an odd 
manner of running by starts. From its aSnity, the Spaniards 
call it casaiita (or little housebuilder), although its nidifi- 
cation is quite different. The casarita builds its nest at the 
bottom of a narrow cylindrical hole, which is said to extend 
horizontally to nearly six feet undeiground. Several of the 
country-people told me that, when boys, they had attempted 
to dig out the nest, but had scarcely ever succeeded in getting 
to the end of the passage. The bird chooses any low bank of 
firm sandy soil by the side of a road or stream. Here (at Bahia 
Blanca) the walls round the houses are built of hardened mud; 
and I noticed that on^ which enclosed a courtyard where I 
lodged, was bored through by round holes in a score of places. 
On asking the owner the cause of this, he bitterly complained 
of the little casarita, several of which I afterwards observed at 
work. It is rather carious to find how incapable these birds 
must be of acquiring any notion of tMckness, for although 
they were constantly flitttog over the low wall, thev continued 
vainly to bore through it, thinking it an excellent bank for 
their nests. I do not doubt that each bird, as often as it 
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came to daylight on the opposite side, ■was greatly surprised 
at the marvellous fact. 

I have already mentioned nearly all the mammalia coxnmon 
in this country. Of armadilloes three 'species occur — namely, 
the Dasjjpus minutus or pichy, the D. villosus or pelxido, and the 
apar. The first extends ten degrees farther south than any 
other kind : a fourth species, the multia, does not come as far 
south as Bahia Blanca. The four species have nearly similar 
habits; the peludo, however, is nocturnal, while the others 
wander by day over the open plains, feeding on beetles, larvae, 
roots, and even small snakes. The apar, commonly called the 
maiaco, is remarkable by having only ■three movable bands; 
the rest of its tesselated covering being nearly inflexible. 
It has the power of rolling itself into a perfect sphere, like 
one kind of English woodlouse. In this state it is safe from 
the attack of dogs; for the’ dog not being able to take the 
whole in its mouUi, tries to bite one side, and the ball slips 
away. The smooth hard covering of the mataco offers a 
better defence than the sharp spines of the hedgehog. The 
pichy prefers a very dry soil; and the sand-dunes near the 
coast, where for many months it can never taste water, are its 
favourable resort ; it often tries to escape notice by squatting 
close to the ground. In the course of a day's ride near Bahia 
Blanca, several were generally met -with; 'Tlie instant one 
was perceived, it was necessary, in order to catch it, almost to 
tumble off one's horse ; for in soft soil the animal burrowed so 
quickly that its hind-quarters would almost disappear before 
one could alight. It seems almost a pity to kill such nice 
little ' animals, for, as a Gaucho said, while sharpening his 
knife on the back of one, *'Son tan mansos" (they are so 
quiet). ' 

Of reptiles there are so many kinds : one snake (a Trigono- 
cepliahis, or Cophias), from the size of tlie poison channel in 
its fangs, must be very deadly. Cuvier, in opposition to some 
other naturalists, makes this a sub-genus of the rattlesnake, 
and intermediate between it and the viper. In confirmation 
of this opuuon, I observed a fact which appears to me very 
curious and instructive, as showing how eVery character, even 
though it may be in some degree independent of structure, 
has a tendency to vary by slow degrees. Tlie extremity of 
the tail of this snake is terminated by a point, which is veiy 
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slightly enlarged: and as the animal glides along, it constantly 
vibrates the last inch : and this part striking .against tlie diy 
grass and brasliwot>d_. produces a rattling noise_, vrhich can be 
distinctly heard at the distance or sis feeL As often as the 
animal w,s irritated or surprised, its tail ivas shaken ; and the 
vibrations vrere extremely rapid. Even as long as the body 
retained its irritability, a tendency to this habitual movement 
■was evident, Tliis Tnprno^^phr.his has. therefore, in some 
respects, tlie structure of a ^^per. vrith the habits of a rattle- 
snake: the noise,, horvever. being produced by a simpler deface. 
The expression of this sn.akc'sface mrs hideous .and fierce: the 
pupil consisted of a vertical slit in a mottled and coppery iris : 
the jaa-s were broad at the base, and the nose terminated in a 
triangular projection. I do not think I ca*er saav anything 
more ugly, excepting, perh.aps, some of the avunpire hats. I 
imagine this repulsive aspect originates from the features 
being placed ui positions, with respect to each other, some- 
what proportional to those of the human face : and thus we 
obtain a scale of hideousness. 

Amongst the Batrachian reptiles. 1 fouird only one Uttlc 
toad i:ignxr.sS, which was most singular from its 

colour. If we im.rgine, first, that it had been steeped in tbe 
blackest ink. and their,, when dry,, allowed to crawl over a 
board,, fireshly piiuted with the brightest vermilion, so as to 
colour the soles of its feet and }'«rts of its stomach, a good idea 
of its appKirance will be gained. If it had been an unnamed 
species, surely it ought to have been called DinhoUci-s. for it 
is a fit toad to preach in the car of Eve. Inste.ad of being 
nocturnal in its habits as other toads are. and living in damp 
obscure recesses,, it crawl's during the heat of the day about 
the dry sand-hillocks and arid plains, where not a single drop 
of water can be found. It must necessarily depend on tire 
dew for its moisture : and this probably is absorbed by the 
sMn. for it is knoivii that these reptiles possess great powers 
of cutaneous absorptson. ,-V.t Maldouado 1 foimd one in a 
situation necirly as dry as at Bahia Blanc.i, and thinking to 
gi''o it a great treat, ctaried it to a pool of water: not onlv was 
the little .animal unable to swim, bat I think without hdp it 
would soon h.ave been droumed. 

Of lizards there were many kinds,, but only one (P/>}cfo- 
tiTitis nvliinaadaitis) remarkabie ficom its habits. It lives on 
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the bare sand near the sea coast, and from its mottled colour, 
the bro^\•nish scales bein^ speckled ■with ^vhite, ^’ello^rish-rcdj 
and dirty blue, can hanlly be distinguished from tlie sur- 
rounding surface. When frightened, it attempts to a\oid 
discovei^' by feigning deatlj, ■with outstretched legs, dejjresscd 
Ijody, an'd closed eyes: if further molested, it buries iLsclf 
with great quickness in the loose sand. The ]i7:anl, fronv its 
flattened body and sliort legs, cannot run quickly. 

I will here add a few remarks on the hybernation of aniri.’* 
in this part of South America. When we first arrived at i 
Blanca, September 7th, 1832, ■we tlioiight nature had gi;n>L 
scarcely a living creature to this santly and dry country, 
digging, however, in the ground, several insects, large spiders, 
Slid lizards ■jrere found in a half-torpid sbate. On tJie lith 
a few animals began to appear, and by tlie ISlh (three days 
from the equinox) everything announced the commencement 
of spring. Tire plains ■rvere ornamented by the flowers of a 
pink wood-sorrel, wild peas, ocnothera;, and geraniums; and 
the birds began to lay their eggs. Numerous Lamellicom 
and Heteromerous insects, the latter remarkable for their 
deeply-sculptured bodies, ■were slowly craw'ling about ; ■while 
the lizard tribe, the constant inhabitants of a sandy soil, 
darted about in everj' direction. During the first eleven days, 
■wiiilst nature was dormant, the mean temperature, taken from 
observations made every two hours on board the Beagle, ■was 
51 “ ; and in the middle of the d-ay the tliermometer seldom 
ranged above 55". On tie eleven succeeding days, in ■whicli 
all liiing things became so animated, tire mean was 58", and 
the range in the middle of the day between sixty and seventy. 
Here, then, an increase of seven degrees in mean temperature, 
but a greater one of extreme heat, was sufficient to awake the 
functions of life. At Monte Video, from which ■we had just 
before sailed, in the twenty-three days included between the 
26th of July and the 19 t]i of August, tlie mean temperature 
from 276 observations was 5S*4" : the mean hottest day being 
65'5", and tlie coldest 46®. Tlie lowest point to ■which the 
thermometer fell ■was 41 -o", and occasionally in the middle of 
the day it rose to 6g" or 70®. Yet -with this high temperature, 
almost every beetle, several genera of spiders, snails, and 
land-shells, toads and lizards, -vi-ere all Ijnng torpid beneath 
stones. But -we have seen that at Bahia Blanca, which is 

o 
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four degi'ccs southward, and therefore with a climate only a 
very little colder, this same temperature, with a rather less 
extreme heal, was suilicicnt to awake all orders of animated 
beings. This shows how nicely the stimulus required to 
arouse hybernating animals is governed by the usual climate 
of the district, and not by the absolute heat. It is well 
knoATO that within the trojiics the hybernation, or more 
properly oBStivation, of animals is determined, not by the 
temperature, but by the times of drought. Near Rio de 
Janeiro, I w'as at first sui-prised 1:0 observe that, a few days 
after some little depressions had been filled 'svith water, they • 
were peopled by numerous full-grown shells and beetles, 
which must have been lying dormant. Humboldt has related 
the strange accident of a hovel having been erected over a 
spot where a yoimg crocodile lay buried in the hardened mud. 
He adds, " The Indians often find enormous boas, which they 
call Uji, or water serpents, in the same lethargic state. To 
re-animate them they must be irritated or w'etted with water.” 

I will onl}' mention one other animal, a zoophyte (I believe 
Virgularia Patagonicd), a kind of sea-pen. It consists of a 
thin, straight, fleshy stem, with alternate rows of polypi on 
each side, and surrounding an elastic stony axis, varying in 
length from eight inches to tw’o feet. The stem at one 
extremity' is trancate, but at the other is terminated by a 
vermifoim fleshy appendage. Tlie stony axis wiiich gives 
strength to the stem may be traced at this extremity into 
a mere vessel filled with granular matter. At low water 
hundreds of these zoophytes might be seen, projecting like 
stubble, with the tnmcate end upwards, a few inches above 
the surface of the muddy sand. \^nien touched or pulled 
they suddenly drew themselves in ^vith force, so as nearly or 
quite to disappear. By this action, the highly elastic axis 
must be bent at the lower extremity, where it is natinvill}' 
slightly curved ; and J. imagine it is by this elasticity alone 
that the zoophyte is enabled to rise again through the mud. 
Each polypus, though closely united to his brethren, has a 
distinct mouth, body, and tentaculn. Of these polypi, in a 
large specimen, there must be many thousands ; 3'et we see 
that they act by one movement ; they have also one central 
axis connected with a system of obscure circulation, and the 
ova are produced in an organ distinct from the separate 
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individuals.'^ Well may one be allowed to ask, ^V^lat is an 
individual? It is always interesting to discover the founda- 
tion of the strange talcs of the old voyagci's j and I have no 
doubt but that the habits of this Virgidaria explain one such 
case. Captain Lancaster, in liis vo5"aget in l601, narr«ates 
that on the sea-sands of tlic island of Sombrero, in the East 
Indies, lie "found a small t^ng growing up like a 3'oiing tree, 
and on offering to pluck it up it shrinks down to the ground, 
and sinks, unless held verj" hard. On being plucked up, a 
great wonn is found to be its root, and as the tree groweth in 
greatness, so doth the worm diminish; and as soon as the 
worm is entirely turned into a tree it rooteth in the earth, 
and so becomes great. Tliis transformation is one of the 
strangest wonders that I saw in all my travels ; for if this tree 
is plucked up, wliile j^oung, and the leaves and bark stripped 
off, it becomes a hard stone when diy, much like white coral ; 
thus is this worm twice transfonned into different natures. 
Of these we gathered and brought home many.” 

During my sUiy at Bahia Blanca, while waiting for the 
Beagle, the place was in a constant sUite of excitement, from 
Tumours of wars and victories, between the troops of Rosas and 
the wild Indians. One day an accoimt came that a small 
part}' forming one of the posbis on the line to Buenos A)tcs 
liad been found all murdered. The next dixy three hundred 
men arrived from the Colorado, under the command of 
Commandant ^lirnnda. A large portion of these men were 
Indians (mansox, or tame) belonging to the tribe of the 


* The cavities leading from the fleshy compartments of the extremity 
were flllcd with n yellow pulpy matter, which, examined tinder a micro- 
scope, nrcsenlcd an extraordinary appearance. Tlie mass consisted of 
rounded, semi - transparent, irregular grains, aggregated together into 
particles of various sizes. All such particles, and the separntc grains, 
possessed the power of rapid movement; generally revolving around 
rlilTcrcnt axes, but sometimes progressive. The movement was visible 
with a very weak power, but even with the highest its cause could not be 
perceived. It was ver^' different from the circulation of the fluid in the 
clastic bag, containing the thin extremity of the axis.^ On other occasions, 
when dissecting small marine animals beneath the microscope, I have seen 
particles of pulpy matter, some of large size, ns soon as they were dis- 
engaged, commence revolving. I have imagined, I know not with how 
much truth, that this panulopulpy mailer was in process of being con- 
verted into ova. Certainly in this zoophyte such appeared to be the case, 
t Kerr’s CoUcction of Voyagos^ vol. viii. p. 1 19. - ' 
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Cacique Bernantio. They passed the night here ; and it wai 
impossible to conceive anything more wild and savage than 
the scene of their bivouac. Some drank till they were 
intoxicated ; others swallowed the streaming blood of the 
cattle slaughtered for their suppers, and then, being sick from 
drunkenness, they cast it up again, and were besmeared with 
filth and gore. 

“Nnm simul ecpictiis dapibus, vinoque scpultus 
Ccrviccm inflexam posuit, jacuitquc per anirum 
immensus, sanicm crucians, ac frusta cruenta 
Fcr somnum commixta mcro.” 

In the morning they started for tlie scene of the murder, 
with onlers to follow the ‘'rastro,” or track, even if it led them 
to Chile. We subsequently heard that the wild Indians had 
escaped into the great Pampas, and from some cause the 
track had been missed. One glance at tlic rastro tells these 
people a whole histoiy'. Suj^posing they examine the track of 
a thousand horses, they will soon guess the number of mounted 
ones by seeing how many have cantered ; by the depth of tlic 
other impressions, whether anj' horses were loaded with 
cargoes; by the irregularity of the footsteps, how far tired; by 
the manner in whicli the food has been cooked, whether the 
pursued travelled in haste ; by the general appearance, how 
long it has been since they passed. Tliey consider a rastro of 
ten days or a fortniglit quite recent enough to be hunted out 
We .also heard that Mininda struck from the west end of the 
Sierra Ventina, in a direct line to the island of Cholechcl, 
situated seven tj* leagues up the Rio Negro. This is a distance 
of between two and three hundred miles, through a countiy 
completely unknown. What other troops in the world arc so 
independent? With the sun for their guide, mares’ flesh for 
food, their saddle-cloths for beds, — as long as there is a little 
water, these men would penetrate to tlie end of the world. 

A few days afterwards I sau' another troop of tlicsc 
banditti-like soldiers start on an expedition against a tribe of 
Indians at the small Salinas, who had been betrayed by a 
prisoner cacique. The Spaniard who brought the ordei's for 
this expedition was a very intelligent man. He gave me an 
account of the last engagement at which he was present. 
Some Indians who had been taken prisoners gave information 
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of & tribe living north of the Colorado. Two hundred soldiers 
' were sent; and they first discovered the Indians by a cloud of 
dost from their horses’ feet^ as they chanced to be travelling. 
The country was mountainous and A'^d^ and it must have been 
far in the interior, for the Cordillera were in sight. The Indians, 
men, women, and children, were about one hundred and ten 
in number, and they were nearly all taken or killed, for the 
soldiers sabre every man. Tlie Indians are now so terrified 
that they offer no resistance in a body, but each flies, neglect- 
ing even his wife and children ; but w'hen overtaken, like wild 
animals, they fight against any number to the last moment. 
One dying In^n seized with his teeth the thunrb of his 
adversary, and allowed his own eye to be forced out sooner 
than relinquish his hold. Another, who w’as wounded, feigned 
death, keeping a knife ready to strike one more fatal blow. 
My informer said, when he W’as pursuing an Indian, the man 
cried out for mercy at the same time that he was covertly 
loosing the bolas from his waist, meaning to w’hirl it round his 
head and so strike his pursuer. “ I, how’ever, struck him with 
my sabx-e to the ground, and then got off my horse, and cut 
his throat with my knife.” This is a dark picture; but how 
much more shocking is the unquestionable fact, that all the 
women who appear above t^venty years old are massacred in 
cold blood! When I exclaimed that this appeared rather 
inhuman, he answered, "^Vhy, what can be done? They 
breed so I ” 


Every one here is fully coininced that this is the most just 
war, because it is against barbarians. Wlio would believe 
m this age that such atrocities could be committed in a 
Chnjaan civilised country? The children of the Indians are 
saved, to be sold or given away as servants, or rather slaves, 
lor as long a time as the owners can make them believe 

® ^ believe in their treatment there is 

little to complain of. 

In the battle four men ran away together. They were 
pursued, one was kiUed, and the other three were taken alive. 
iticy turned out to be messengers or ambassadors from a 
SE of Inihans, united in the common cause of 
defence, near the ^Cordillera. The tribe to which they had 

feast of ""f holding a grand council: the 

least of mares flesh was ready, and the dance prepared : In 
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the morning the ambassadoi's Avere to have returned to the 
Cordillera. Tlie}' were remarkably fine men, very fair, above 
six feet high, and all under thirty yeai*s of age. The three 
survivors, of course, jiossesscd very valuable information ; and 
to extort this they Avere placed in a line. The tAvo first being 
questioned, ansAvered, ''No sd" (I do notkuoAv), and Avere one 
after the other shot. The third also said, "No s6”; .adding, 
"Fire, I am a man and can die ! ” Notone syllabic Avould they 
breathe to injure the united cause of their countiy ! The con- 
duct of the above-mentioned cacique Avas A'cry different : he 
saved his life by betraying the intended plan of Avarfare, and 
the point of union in the Andes. It Avas believed that there 
Avere .already six or seven hundred Indians together, and that 
in summer their munbers AA'ould be doubled. Ambassadors 
Avere to have been sent to the Indians at the small Salinas, 
near Bahia Blanca, Avhom I have mentioned that this same 
cacique had betivaycd. The commmiication, thci*efore, betAveen 
the Indians extends from the Cordillera to the coast of the 
Atlantic. 

General Rosas’ plan is to kill all stragglers, and having 
driven the remainder to a common point, to attack them in 
a body, in the summer, Arith the assistance of the Chilenos. 
This operation is to be repeated for three successive years. I 
imagine the summer is chosen as the time for the main 
attack, because the plains are then Arithout Avatcr, and the 
Indians can only travel in particular directions. Tlie escape 
of the Indians to the soutli of the Rio Negi’o, Avhere in such a 
vast unknoAm country they Avould be safe, is prevented by a 
ti’eaty AAith the Tehuelches to this effect ; — that Ro.sas pays 
them so much to slaughter CA'ery Indian Avho ' passes to 
the south of the river, but if they fail in so doing, they them- 
selA'cs sire to be cxterminsited. The Avar is Avaged chiefly 
agsiinst the Indians near the Cordiller.a; for many of the 
tribes on this eastern side are fighting Avith Rosas. The 
general, hoAvei’^er, like Lord Chesterfield, thinking that his 
friends may in .a future day become his enemies, ahvays 
places them in the front ranks, so that their numbers may be 
thinned. Since Icciving South America avc haA'e heard that 
this Avar of extermination completely failed. 

Among the csiptive girls taken in the same engagement, 
there Avere tAi'o veiy pretty Spanish ones, avIio had been 
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carried away by the Indians when young, and could now only 
speak the In^an tongue. From their accoimt they must 
have come from Salta, a distance in a straight line of nearly 
one thousand miles. This gives one a gi’and idea of the 
immense territory over which the Indians roam ; yet, great 
as it is, I think there wall not, in another half-century, be a 
wild Indian northward of the Rio Negro. The Avarfare is too 
bloody to last ; the CIiristi.ans killing every Indian, and the 
Indians doing the same by the Christians. It is melancholy ' 
to trace how the Indians have given "way before the Spanish 
invaders. Schirdel* says that in 1535, Avhen Buenos Ayres 
Avas founded, there Avere villages containing tAV’o and three 
thousand inhabitants. Even in Falconer's time (1750) the 
Inditins made inroads as far as Luxan, Areco, and Arrecife, 
but now they are driA'cn beyond the Salado. Not only haA'c 
Avhole tribes been exterminated, but the remaining Indians 
have become more barbarous: 'instead of living in large 
Anllages, and being emploj^ed in the arts of fishing, as Avell 
as of the chase, they noAv Avander about the open plains, 
Arithout home or fixed occupation. 

I heard also some account of an engagement wliich took 
place a feAV Aveefe previously to the one mentioned, at 
Cholechel. This is a very important station on account of 
being a pass for horses; and it Avas, in consequence, for some 
time the headquarters of a division of the armA'. When the 
troops first arrived there they found a tribe of Indians, of 
Avhom they killed tAventy or thirty. The cacique escaped in a 
mannerwhich astonished every one. The chief Indians ahvays 
nave one or tAvo picked horses, AA-hich they keep ready for 
any urgent occasion. On one of these, an old Avhite horse, 
the cacique sprung, Uiking Avith him his little son. The horse 
had neither sad^e nor bridle. To avoid the shots, the 
Indian rode m the peculiar method of his nation— namely 

«eck and one leg only on ite 
W'c 3 Avas seen patting the 

oWnvh ' talking to ]iim. llie pursuers urged every 

linins T Commandant three times cliaiiged his 

hoKe, Imt „U in vdn. The old Indion fclhcr and ETsot 

ape, an were free. 'Vliat a fine piclnre one can form in 

-■I-urcle^ «/«■*>„ ,/ ^ 
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one’s mind, — the naked, bronze-like figure of the old man 
with his little boy, riding like a Mazeppa on the white horse, 
thus leaving far behind him the host of his pursuers ! 

I saw one day a soldier striking fire with a piece of flint, 
which 1 immediately recognised as having been a part of the 
head of an arrow. He told me it was found near the island of 
Cholechel, and that they are frequently picked up there. It 
was between two and three inches long, and therefore t^vice 
as large as those now used in Tierea del Fuego ; it was made 
of opaque cream-coloured flint, but the point and barbs had 
been intentionally broken off. It is well known that no 
Pampas Indians now use bows and arrows. I believe a small 
tribe in Banda Oriental must be excepted; but they are 
widely separated from the Pampas Indians, and border close 
on those tribes that inhabit the forest, and live on foot. It 
appears, therefore, that these aiTOW-heads are antiquarian* 
relics of the Indians, before the great change in habits 
consequent on the introduction of the horse into South 
America. 


* Azara has even doubted whether the Pampas Indians ever used bows. 



CHAPTER VI 

BAHIA BLANCA TO BUENOS AYRES 

SET OUT FOR BUENOS AYRES — ^RlO SAUCE — SIERRA VENTaNA — 
third’ POSTA — DRIVING HORSES — SOLAS — PARTRIDGES AND 
'FOXES — FEATURES OP THE COUNTRY — LONG-LEGGED PLOTOR 
— ^TERU-TERO — HAILSTORM — ^NATURAL ENCLOSURES IN THE 
SIERRA TAPALOUEN — ^FLESH OF PUMA — MEAT DIET — GUARDIA 
DEL MONTE — EFFECTS OF CATTLE ON THE VEGETATION — 

CARDOON BUENOS AYRES CORILIL IVHEKE CATTLE ARE 

SLAUGHTERED. 

EPTEMBER Bth . — hired a Gaucho to accom- 
pany me on my vide to Buenos Ayvesj though 
■intli some difficulty, as the father of one man 
■was afraid to let him go, and another, ■who seemed 
■willing, -ivas described to me as so fearful, that 
I ivas afraid to take him, for I ■was told that even if he saiv an 
ostrich at a distance, he would mistake- it for an Indian, and 
would fly like the ■wind away, Tlie distance to Buenos Ayres is 
about four hundred miles, and nearly the whole way through 
an uninhabited countiy. We started early in the morning : 
ascending a few hundred feet from the basin of green turf on 
which Bahia Blanca stands, we entered on a wide desolate 
plain. It consists of a crumbling argillaceo-calcareous rock, 
which, from the dry nature of the climate, supports only 
scattered tufts of ivithered grass, ■without a single bush or 
tree to break the monotonous uniformity. The ■weather was 
fine, but the atmosphere remarkably hazy ; I thought the ap- 
pearance forboded a gale, but the Gauchos said it was owing 
to the plain, at some great distance in the interior, being on 
fire. After a long gallop, having changed horses twice, we 
Inched the Rio Sauce : it is a deep, rapid, little stream not 
^ove twenty-five feet wide. The second posta on the road to 
Buenos Ayi-es stands on its banks j a little above there is a 

los 
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ford for horses^ where the Avater does not reach to the horses’ 
belly ; but from that point, in its course to the sea, it is quite 
impassable, and hence makes a most useful barrier against the 
Indians. 

"Insignificant as this stream is, the Jesuit Falconer, whose 
information is generally so veiy correct, figiu'es it as a con- 
siderable river, rising at the foot of the Cordillera. With 
respect to its som'ce, I do not doubt that this is the case; 
for the Gauchos assured me that, in the middle of the diy'" 
summer, this stream, at the same time Avith the Colorado, has 
periodical floods ; Avhich can only originate in the snoAV melt- 
ing on the Andes. It is extremely improbable that a stream so 
small as the Sauce then Avas should traverse the entire width 
of the continent ; and indeed, if it Avere the residue of a large 
river, its Avaters, as in other ascertained cases, Avould be saline. 
During the Avinter Ave must look to the springs round the 
Sierra Ventana as the source of its pure and limpid stream. I 
suspect the plains of Patagonia, like those of Austrjilia, are 
traversed by many Avatei-courses, Avhich only perform their 
proper parts at certain periods. Probably this is the case Avith 
the water which floAvs into the head of Port Desire, and likc- 
Avise Avith the Rio Chupat, on the banks of Avhich masses of 
highly cellular scoriae Avere foimd by the ofllcers employed in 
the survey. 

As it Avas early in the afternoon Avhen Ave arrived, Ave took 
fresh horses, and a soldier for a guide, and started for the 
SieiTa de la Ventana. This mountain is visible from the 
anchorage at Bahia Blanca ; and Captain Fitz Roy calculates 
its height to be 3340 feet — an altitude very remarkable on this 
eastern side of the continent. I am not aAvare that any 
foreigner, previous to my visit, had ascended tliis mountain ; 
and indeed very feAv of the soldiers at Bahia Blanca kneAv 
anything about it. Hence Ave heard of beds of coal, of gold 
and silver, of caves, and of forests, all of .which inflamed my 
curioijity, only to disappoint it. The distance from the posta 
Avas about six leagues, over a level plain of the same character 
as before. The ride Avas, however, interesting, as the mountain 
began to show its true, form. Wlien Ave reached the foot of the 
main ridge, Ave had much difficulty in finding any Avater, and we 
thought Ave should haA'e been obliged to have passed the night 
Avithout any. At last Ave discovered some by looking close to 



BAHIA BLANCA TO BUENOS AYBES 107, 


Hie moufitaiU; for, at the distance even of a few hundred yards, 
tlie streamlets were buried and entirely . lost in the friable 
calcareous stone and loose detritus. I do not tlrink nature ever 
made a more solitary, desolate pile of rock ; — it well deserves 
its name of Hiirlado, or separated. The mountain is steep, 
extremely rugged, and broken, and so entirely destitute of 
trees, and even bashes, that we actually could not make a 
skewer to stretch out our meat over the fire of thistle-stalks.* 


The strange aspect of this mountain is contrasted by the sea- 
like plain, which not only abuts against its steep sides, but 
likewise separates the parallel ranges. The uniformity of the 
colouring gives an extreme quietness to the view; — the 
whitish-grey of the quartz rock, and the light bimvn of the 
withered grass of the plain, being unrelieved by any brighter 
tint. From custom one expects to see in the neighbourhood 
of a lofty ajid bold mountain a bi'oken country strewed 'over 
with huge fragments. Here nature shows that the last move- 
ment before the bed of the sea is changed into dry land may 
sometimes^ be one of tranquillity. Under these circumstances 
I was curious to observe how far from the parent rock any 
pebbles could be found. On the shores of Bahia Blanca, and 
near ^ the settlement, there xvere some of quartz, which 
certainly must have come from this source: the distance is 
forty-five miles. 


The deuvwhich in the early pai-t of the night wetted the 
wddle-cloths under which we slept, was in the morning frozen, 
me plain, though appearing horizontal, had insensibly sloped 
up to a height of between 800 and goO feet above the sea. In 
the morning (gth of September) the guide told me to ascend 
t^ke nearest ndge, which he thought would lead me to tlie four 
p^iks that croivn the summit. Tlie climbing up such roughrocks 
as very fatigmng; the sides were so indented, that what was 
S e^V^^Sf was often lost in thb next. At last, 

findinir <, disappointment was extreme in 

chain ^ deep as tlie plain, which cut the 

n.e from the four 

frZr’n fTu narrow, but flat-bottomed, and it 

- ^ northern and southern sides of the range. Having 
it correct name. I believe 
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people ivho live on vegetable food who have an unconquer- 
able desire for salt. Tiie Indians gave us good-humoured 
nods as they j)assed at full gallop, driving before them a troop 
of horses, and followed by a train of lanky dogs. 

September '[2th and 13///. — I stayed at this posta two days 
waiting for a troop of soldiers, whieh. General Rosas had the 
kindness to send to inform me, would travel shortly to Buenos 
Ajtcs; and he advised me to take the opportunity of the 
escort. In the morning we rode to some neighbouring hills 
to ■view the country, and to examine the geology. After 
dinner the soldici-s dinded themselves into two parties for a 
trial of skill with the bolas. Two spears were stuck in the 
ground thirty-five yards apart, but the}' were struck and en- 
tangled only once in four or five times. The balls can be 
throrni fift}' or sixty 3'ards, but with little certaintj'. This, 
however, does not apply to a man on horseback ; for when the 
speed of the horse is added to the force of the aim, it is said 
that they can be whirled ivith effect to the distance of eighty 
yards. As a proof of their force I may mention, that at the 
Falkland Islands, when the Spaniards murdered some of their 
own countrymen and all the Englishmen, a young friendly 
Spaniard was rumiing away, when a great tall man, by name 
Luciano, came at full gallop after him, shouting to him to stop, 
and sajnng that he only wanted to speak to him. Just as the 
Spaniard was on the point of reaching the boat, Luciano threw 
the balls ; they struck him on the legs with such a jerk as to 
throw him down and to render him for some time insensible. 
The man, after Luciano had had his talk, was allowed to escape. 
He told us that his legs were marked by great weals, where 
the thong had wound round, as if he had been flogged with a 
whip. In the middle of the day two men airived, who brought 
a parcel from the next posta to be fonvarded to the general : 
so that besides these two, our part}' consisted this evening of 
my guide and self, the lieutenant and his four soldiers. ' Tlie 
latter were strange beings ; the first a fine young negro ; the 
second, half Indian and negro ; and the two others nondescripts 
— ^namely, an old Chilian miner, the colour of mahogany, 
and another partly a mulatto : but two such mongrels, with 
such detestable expressions, I never saw before. At night, 
when they were sitting around the fire, and pla}'ing at cards, 
[ retired to view such a Salvator Rosa scene. They were seated 
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under a low clifT, so that I could look do\vn upon them ; around 
the party were Ijung dogs^ arms^ remnants of deer and ostriches ; 
and their long speare were stuck in the turf. 'Farther in the 
dark backgroiuid, their horses were tied up, ready for any 
sudden danger. If the stillness of the desolate plain was 
broken by one of tlie dogs barking, a soldier, leaWng the fire, 
would place his head dose to the ground, and thus slowly scan 
the horizon. Even if the noisy teru-tero uttered its scream, 
there would be a pause in the conversation, and every head, 
for a moment, a little inclined. 

\\nrat a life of misery these men appear to us to lead ! Tliey 
were at least ten leagues from the Sauce posta, and since the 
murder committed by the Indians, twenty from another. Tlie 
Indians are supposed to have made their attack in the middle 
of the night, for very early in the morning after the murder 
they were luckily seen approaching this posta. The whole 
party here, however, escaped, together with the troop of 
horses ; eadi one taking a line for himsdf, and dridng wth 
liim as many animals as he was able to manage. 

The little hovel, built of thistle-stalks, in which they slept, 
neither kept out the wind nor rain ; indeed, in the latter case 
the only effect the roof had was to condense it into larger 
drops. They had nothing to eat excepting what they could 
catch, such as osti'iches, deer, aianadilloes, etc., and their only 
fuel was the dry stalks of a small plant, somewhat resembling 
an aloe. The sole luxury which these men enjoyed was 
smoking the little paper cigars, and sucking mate. I used to 
think that the carrion vultures, man’s constant attendants on 
these dreary plains, while seated on the little neighbouring 
cliffs, seemed by their very patience to say, " Ah ! when the 
Indians come we shall have a feast.” 

In the morning we all sallied forth to hunt, and although 
we had not much success, there were some animated chases. 
Soon after starting the party separated, and so arranged their 
plans that at a certain time of the day (in guessing which 
they show much skill) they should all meet from different 
]ioints of. the compass on a plain piece of ground, and thus 
drive together the wild animals. One day I went out hunt- 
ing at Bahia Blanca, but the men there merely rode in a 
crescent, each being about a quarter of a mile apart from the 
other. A fine male ostrich being turned by the headmost 
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ridcrsj tried to escape on one side. The Gauchos pursued at 
a reckless pace, tAiisting tlieir horses about Arith the most 
admirable command, and each man Avhirling the balls round 
‘his head. At length the foremost threAV them, revolAing 
through the air; in an instant the ostrich rolled over and 
over, its legs faii'ly lashed together by the thong. 

The plains aboimd Avith three lands of partridge,* tAA’o of 
Avhich are as' large as hen pheasants. Their destroyer, a small 
and pretty fox, AA'as also singularly numerous; in the course of 
the day Ave could not have seen less than forty or fifty. They 
Avere generally near their earths, but the dogs killed one. 
When Ave returned to the posta, Ave found tAvo of the parly 
returned Avho had been hunting by themselves. They had 
killed a puma, and had found an bstrieh’s nest Arith tAventy- 
seven eggs in it. Each of these is said to equal in AA-eight 
eleven hens’ eggs ; so that aa'c obtained from this one nest as 
much food as tAvo hundred and ninety-seven hens’ eggs AA'ould 
have given. 

September \4ith . — As the soldiers belonging to the next 
posta meant to return, and aa'c should together make a party 
of five, and all armed, I determined not to AA^ait for the ex- 
pected troops. My host, the lieutenant, pressed me much to 
stop. As he had been very obliging — not only proAuding me 
Avith food, but lending me his private horses-7-I Avanted to 
make him some remuneration. I asked my guide Avhether I 
might do so, but he told me certainly not; that the only 
ansAA'er I should recede probably Avould be, "We haA'^e meat 
for the dogs in our country; and tlierefore do not grudge it 
to a Christian.” It must not be supposed that the rank of 
lieutenant in such an army Avould at all prevent the accept- 
ance of payment ; it aa'us only the high sense of hospitality, 
Avhicli every traveller is bound to acknoAvledge as nearly 
universal throughout these piwinces. After galloping some 
leagues, Ave came to a Ioav SAA’ampy countrj', Avhich extends for 
nearly eighty miles nortliAvard, as far os the SieiTa Tapalguen. 
In some parts there Avere fine damp plains, covered AAith gi'ass, 
AA'hile others had a soft, black, and peaty soil. There Avere 
also many extensive but shalloAv lakes, and large beds of reeds. 


* Two species of Tinamus, and Eudrotma elcgans of A. d’Orbigny, 
which can only be called n partridge with regard to its habits. 
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The counliy on the whole resembled the better parts of tlie 
Cambriclgesfiire fens. At night we had some difficuli^’ in 
finding, amidst the swamps, a drj’ place for our bivouac. 

September 1 5ih . — Rose very early in the morning, and shortly 
after passed the posta where the Inpians had murdered the 
five soldiers. ITie officer had eighteen chuzo wounds in his 
body. By the middle of the day, after a hard gallop, we 
readied the fifth posta : on account of some difficulty in pro- 
curing horses we stayed there the night. As this point was 
the most exposed on the whole line, twenl 3 '-one soldiers were 
stationed here ; at sunset they returned from hunting, bring- 
ing irith them seven deer, three ostriches, and many amia- 
dillocs and partridges. Wien riding through the countiy, 
it is a common practice to set fire to the plain; and hence 
at night, as on this occasion, the horizon ivas illuminated in 
several places bi’ brilliant conflagrations. This is done jiartly 
for the s;ike of jiuzzling aii^’ stray Indians, but ehiefly for 
improving tlie pasture. In grass\' plains unoccupied bj- the 
larger ruminating quadrupeds, it seems nccessaiyf to remove 
the superfluous vegetation by fire, so as to render tlie new 
year’s growth serviceable. 

The rancho at this place did not boast even of a roof, but 
merely’ consisted of a ring of thistle-stalks, to break the force 
of the wind. It was situated on the borders of an extensive 
but shallow lake, swarming with wild fowl, among which the 
black-necked sn-an wa.s conspicuous. 

The kind of jilover which appears as if mounted on stilts 
{Ilhmmtopus nigricoUis) is here common in flocks of consider- 
able size. It has been MTongfullj' accused of inelegance; 
when wading about in shallow water, which is its favourite 
resort, its gait is far from awkward. These birds in a flock 
utter a noise that singularlj' resembles the cry of a pack of 
small dogs in full chase : waking in the night, I have more 
than once been for a moment st.irtled at the distant sound. 
The teru-tcro (1'anclliis cayavus) is another bird which often 
di.sturbs the stillness of the night. In xappearance and habits 
it resembles in many respects our pceirits; its nings, however, 

- are armed ivith sharp spurs, like those on the legs of the com- 
mon cock. As our peewit takes its name from the sound of 
its voice, so docs the teru-tero. \Miile riding over the grassy 
plains, one is constantly pursued by these birds, which appear 

H 
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to hate mankind^ and I am sure deserve to be hated for their 
never-ceasing, unvaried, harsh screams. To tlie sportsman 
they are most annoying, by telling eveiy other bird and 
animal of his approach ; to the traveller in the country they 
may possibly, as Molina says, do good, by warning him of the 
midnight robber. During the breeding season they attempt, 
like our peewits, by feigning to be wounded, to iraw away 
from their nests dogs and other enemies. The eggs of this 
bird are esteemed a great delicacy. 

September l6lh . — ^To the seventh posta at the foot of tlie 
Sierra Tapalguen. The country was quite level, %vith a coarse 
herbage and a soft peaty soil. The hovel was here remark- 
ably neat, the post and rafters being made of about a dozen 
dry thistle-stalks bound together with thongs of hide ; and by 
the support of these Ionic-like columns, the roof and sides 
were thatched with reeds. We "were here told a fact, which 
I would not have credited if I had not had partly ocular proof 
of it — namely, that, during the prerious night, hail as large 
as small apples, and extremely hard, had fallen with such 
violence as to kill the greater number of the Avild animals. 
One of the men had already found thirteen deer (Ccrviis cam- 
pestris) lying dead, and I saw their afresh hides; another of the 
party, a few minutes after my arrival, brought in seven more. 
Now, I well know that one man without dogs could hardly 
have killed seven deer in a week. The men believed thej’ 
had seen about fifteen d&id ostriches (part of one of which 
we had for dinner) ; and they said that several were running 
about evidently blind in one eye. Numbers of smaller birds, 
as ducks, hawks, and partridges, were killed. I saw’ one of 
the latter with a black mark on its back, as if it had been 
struck with a paving-stone. A 'fence of thistle-stalks roimd 
the hovel was nearly broken dow’n, and my informer, putting 
his head out to see what was the matter, received a severe 
cut, and now wore a bandage. The storm was said to have 
been of limited extent : we certainly saw from our last night’s 
bivouac a dense doud and lightning in this direction. It is 
marvellous how* such strong animals as deer could thus have 
been killed ; but I have no doubt, from the evidence I have 
given, that the story is not in the least exaggerated. I am 
glad, however, to have its credibility supported by the Jesuit 
Drobrizhoffer,^ who, speaking of a countiy much to the north- 


* Histoty of Iht Abifones, vol. ii. p. 6. 
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ward, says liail fell of an enormous size njul killed vast 
numbers of cattle ; the Indians lienee call the place Lalcgrai- 
carakay moaning the little white things." t)r Malcolrason, 
aEoj informs me that he ’witnc.sscd in 1831 in India a hail- 
storm which killed mnnhci'S of large birds, and much injured 
the cattle. These hnilstonc.s were flat, and one was ten 
inches in circumference, and another weighed two ounces. 
They ploughed up a gravel ualk like musket-balls, and passed 
through glass windows, making round holes, but not cracking 
them. 

Having finished our dinner of hail-strickcn moat, sve crossed 
the Sicmi Tapalguen ; a low range of hills a feiv hundred feel 
in height, which commences at Cape Comcnies. The rock 
in tliis p.art is pure quartz ; farther eastward I understand it 
is granitic. The hills are of a remarkable fonu ; they consist 
of flat patehc.s of table-land surrounded by low perpendicular 
clifls, like the outliers of a scdiment.an' deposit. The hill 
which I aveended was >on' small, not above a couple of 
hundred yards in diameter; but J <saw others larger. One, 
which goes by the name of the ''Corral," i.s said to be two or 
three miles in diameter, and cncomp.ssse(l by perpendicular 
elifls between thirty and forty feet high, e.xcepling atone spot, 
where lljc cntnmrc lie.s, I'alconer'*'' give.s a curious account 
of the Indians driving troops 'of wild hoi'scs into it. and then, 
by guartling the entrance, keej)ing them .secure. I have 
never lujard of any other instance of tablc-lnncl in a formation 
of quartz, Jiud w'hich, in the hill I examined, Ijad neither 
cleavage nor stralific-ntinu. I wa.s told ih.'il the rook of the 
•'Corral ” was wijite, and would strike fire. 

We did not reach the posta on the Uio Tap.'ilgucn till after 
it was darl:. At supper, from something which was .said, I 
was suddenly struck with horror at thitikiug that I was caling 
one of the favourite dishes of tlie cotintiy — namely, a l»ull- 
formed calf, long before its proper lime of birth. It turned 
out to be puma ; the meat is vciy while, .md rem.arkably like 
vcid in taste. Dr Shaw svas laughed at for staling that "the 
flesh of the linn is in groat c.stccm, liaving no small nfllnity 
with veal, hoth in colour, taste, and flavour.” Such certainly 
is the case with the puma. The Gauc]io.s difler in their 


F.'ilconcr's PutanMia, p. 70. 
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opinion ■whether the Jaguar is good eating, but are unanimous 
in saying tliat cat is excellent. 

Sc])tcmher 17///. — ^^Ve follo'\ved the course of the Rio Tapal- 
guen through a veiy fertile country to the ninth posla. 
Tapalguen itself, or the town of Tapalguen, if it may bo so 
called, consists of a pcrfectl}'^ level plain, studded over, as far 
as the eye can reach, •with the toldos, or ovcn>shaped huts of 
the Indians. The families of the fi'iendly Indians, who were 
lighting on the side of Rosas, resided here. We met and 
passed many young Indian women, riding by two or three 
together on the same horse; they, as well as many of the 
young men, were stiikingly handsome, their fine ruddy com- 
plexions being the picture of health. Besides the loldos, 
there were three ranchos : one inhabited by the Comnumdant, 
and two othera by Spaniards •with small shops. 

We were here able to buy some biscuit. I had now been 
sevenil 'days without tasting an}'thing besides meat: I did 
not at all dislike this new regimen ; but I felt as if it would 
only have agi’eed "vrith me ■irith hard exercise. I have heard 
that patients in England, when desired to confine themselves 
exclusively to an animal diet, even with the hope of life 
before their eyes, have hardly been able to endure it. Yet 
the Gaucho in the Pampas, for months together, touches 
nothing but beef. But the}' eat, I observe, a very large 
projjortion of fat, W'hich is of a less animalised nature ; and 
they pai'ticularly dislike dr}' meat, such as that of the Agouti. 
Dr Richardson,* also, has remarked, “ that when people have 
fed for a long time solely upon lean animal food, the desire 
for fat becomes so insatiable that they can consume a large 
quantity of unmixed and even oily fat without nausea ” : this 
aiipcars to me a curious physiological fact. It is, perhaps, 
from their meat regimen that the Gauchos, like other car- 
nivorous animals, can abstain long from food. T was told 
that at Tandeel some troops voluntarily pursued a parly of 
Indians for three days, ■without eating or drinking. 

We saw in the shojis many articles, such as horse-cloths, 
belts, nd garters, woven by the Indian w'omen. Tlie patterns 
were veiy pretty, and the colours brilliant ; the workmanship 
of the garters w’as so good that an English merchant at 


* Fauna Boreali- Americana, vol. i. p. 35. 
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Buenos Ajtcs niaintnincd that the}’’ must have been manu- 
factured in England^ till he found the tassels had been 
fastened by split sinew. 

September ISih . — Wq had a veiy long ride this day. At the 
twelfth posta^ which is seven leagues south of the Rio Salado^ 
we came to the firet estancia -with cattle and white women. 
Aftenvards we had to ride for man}’ miles through a coimtry 
flooded with water above oiu* horses’ knees. By crossing tire 
stirrups, and riding Arab-like rrith our legs bent up, we con- 
trived to keep tolerably dry. It rvas nearly dark when we 
arrived at the Salado ; the stream was deep and about forty 
yards rvide ; in summer, however, its bed becomes almost dry, 
and the little remaining water nearly as salt as that of the sea. 
We slept at one of the great estancias of General Rosas. It 
was fortified, and of such an extent that, arriving in the 
dark, I thought it was a town and fortress. In the morning 
we saw immense herds of cattle, the general here having 
seventy-four square leagues of land. Formerly nearly tlrree 
hundred men were employed about this estate, and they 
defied all the attaeks of the Indians. 

September IQth . — Passed the Guardia del Monte. This 
is a nice scattered little town, -with many gardens, full of 
peach and quince trees. Tlie plain ,here looked like that 
around Buenos Ayres, the turf being short and bright green, 
with beds of clover aiid thistles, and with bizcacha holes. I 
was veiy much struck with the marked change in the aspect 
of the country after having crossed the Salado. From a 
coarse herbage “we pass on to a carpet of fine green verdure. 
I at first attributed this to some change in the nature of . the 
soil, but the inhabitants assured me that here, as ivell as in 
Banda Oriental, where there is as great a difference between 
the cmmtry around Monte Video and the thinly-inhabited 
savannahs of Colonia, the w’hole was to be attributed to the 
manuring and grazing of the cattle. Exactly the same fact 
has been observed in the prairies* of North America, where 
coarse grass, between five and six feet high, "when grazed by 
cattle, changes into common pasture-land. I am not botam'st 
enough to say whether the change here is owing to the intro- 


* See Mr Al^^ater’s account of the Prairies in Silliman’s A. Joiinta/, 
vol. i, p. 1 1 7. 
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duction of new apecieSj to the altered groAvth of the' same, or 
to a difference in then.' proportional numbers. Azara has also 
observed with astonishment this change : he is likeAvise much 
perplexed by the immediate appearance of plants^ not occur- 
ring in the neighbourhood, on the borders of any track that 
leads to a newly-constructed hovel. In another part he 
says,"*^ " ces chevaux (sauvages) ont la manie de prdf^rer les 
chemins, et le bord des routes pour dcposer leurs excremens, 
dont on trouve des monceaux dans ces endroits.” Does this 
not partly explain the circumstance ? We thus have Rnes of 
richly-manured land seizing as channels of communication 
across wide distiicts. 

Near the Guardia we find the southern limit of two 
Em'opean plants, now become extraordinarily common. The 
fennel in great profusion covers the ditch-banks in the 
neighbourhood of Buenos A3Tes, Monte Video, and other 
to'wns. But the cardoon {Cynara cardmiculusyf has a far %vider 
range: it occurs' in these latitudes on both sides of the 
Cordillera, across the continent. I saw it in unfrequented 
spots in Chile, Entre Rios, and Banda Oriental. In the latter 
country alone, very many (probably several hundred) square 
miles are covered by one mass of these prickly plants, and 
are impenetrable by man or beast. Over the undulating 
plains, where these great beds occur, nothing else can now 
live. Before their introduction, however, the surface must 
have supported, as in other parts, a rank herbage. I doubt 
whether any case is on record of an invasion on so grand a 
scale of one plant over the aborigines. As I have already said, 
I noAvhere saw the cardoon south of the Salado; but it is 


* Azara’s V(^age, vol. i. p. 373. 

tM. A. d’Orbigny (vol. i. p. 474) says that the cardoon and artichoke 
are both found wild. Dr Hooker {.Botanical Magazine, vol. Iv. p. 2862) 
has described a variety of the cynara from this part of South America under 
the name of Inermis. He states that botanists are now generally agreed 
that the cardoon and the artichoke arc varieties of one plant. I may add 
that an intelligent farmer assured me that he had observed in a deserted 
garden some artichokes changing into the common cardoon. Dr Hooker 
believes that Head’s vivid description of the thistle of the Pampas applies to 
the_ cardoon ; but this is a mistake. Captain Head referred to the plant, 
which I have mentioned a few lines lower down, under the title of giant 
thistle. Whether it is a true thistle I do not know ; but it is quite different 
from the cardoon, and more like the thistle properly so called. 
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probable that in proportion as that countiy becomes inhabited^ 
the cardoon wll extend its limits. The case is diiTerent vdth 
the giant thistle (vith variegated leaves) of the Pampas, for 
I met nith it in the valley of the Sauce. Aceording to the 
principles so well laid down by Mr Lyell, few countries have 
undergone more remarkable changes since the year 1535, when 
the first colonist of La Plata landed irith seventy-two horses. 
Tlic countless herds of horses, cattle, and sheep, not only have 
altered the whole character of the vegetation, but they have 
almost banished the guanaco, deer, and ostrich. Num1}erless 
other changes must likewise have taken place ; the wild pig 
in some parts probabl}’’ replaces the peccari; paclcs of -wild 
dogs may be heard howling on the wooded banks of the less 
frequented streams ; and the common cat, altered into a large 
and fierce animal, inhabits rocky hills. As M. d’Orbigny has 
remarked, the iuerease in numbers of the carrion-\mllure, 
since the introduction of the domestic animals, must have 
been infinitely great; and we have given reasons for believing 
that they have extended their southern range. No doubt 
many plants, besides the cardoon and fennel, are naturalised ; 
thus the islands near the mouth of the Parana are thickly 
clothed "with peach and orange trees, springing from seeds 
cai-ried there by the waters of the river. 

While changing horses at the Guardia several people 
questioned us imicli about the army, — I never saw anything 
like the enthusiasm for Rosas, and for the success of the 
*'most just of all wars, because against barbarians.” This 
expression, it must be confessed, is very natural, for till lately 
neither man, woman, nor horse was safe from the attacks of 
the Indians. We had a long lide over the same rich green 
plain, abounding ^\•ith various flocks, and wtli here and there 
a solitary estancia, and its one omhi tree. In the evening it 
rained heavily ; on amving at a post-house we were told by 
the owner that if we had not a regular passport we must pass 
on, for there were so many robbers he would trust no one. 
Wlien he read, however, my jjassport, which began with " El 
Naturalista Don Carlos,” his respect and cmlity were as un- 
bounded as his suspicions had been before. What a natm'alist 
might be, neither he nor his countrymen, I suspect, had any 
idea; but probably my title lost notliing of its v^ue from that 
cause. 
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Scptanher 20lh . — We arrived by the middle of the day al 
Buenos A^'res. The oiilsldrLs of the city looked quite prettyj 
■with the agave hedges, and groves of olive, peach, and wllow- 
trees, all just throwing out their fresli green leaves. I rode to 
the house of Mr Lumb, an English merchant, to whose kind- 
ness and hospitality, during my stay in the country, I was 
greatly indebted. 

The city of Buenos Ayres is large * ; and I should think 
one of the most regular in the world. Every street is at right 
angles to the one it crosses, and the parallel ones being 
equi-distant, the houses are collected into solid squares of 
equal dimensions, which arc cxilled quadras. On the other 
hand, the houses themselves are hollow squares, all the rooms 
opening into a neat little coiirtyai'd. They are generally only 
one storey high, •with flat roofs, which are fitted with scats, 
and are much frequented by the inhabitants in summer. In 
the centre of the to^vn is the Plaza, where the public offices, 
fortress, cathedral, etc., stand. Here, also, the old viceroys, 
before the revolution, had their palaces. The general 
assemblage of buildings possesses considerable architectural 
beauty, although none individually can boast of any. 

The great corral, where the animals are kept for slaughter 
to supply food to this beef-eating population, is one of the 
spectacles best worth seeing. Tlie strength of the horse as 
compared to that of the bullock is quite astonishing; a man on 
horseback, having thrown his lasso round tlie horns of a beast, 
can drag it anywhere he chooses. The animal ploughing up 
the ground wtli outstretched legs, in vain efforts to resist 
the force, generally dashes at full .speed to one side ; but the 
horse immediately turning to receive the shock, stands so 
firmly that the bullock is almost throAV'n do^m, and it is 
surprising that their necks are not broken. The struggle is 
not, however, one of fair strength; the horse’s girth being 
matched against the bullock’s extended neck. In a similar 
manner a man can hold the ■wildest home, if caught with the 
lasso just behind the ears. V\Tien the bullock has been 
dragged to the spot where it is to be slaughtered, the 
matador wth great caution cuts the hamsfa-ings. Then is 


* It is said to contain 60,000 inhabitants. Monte Video, the second town 
of importance on the banks of the Plata, has 15,000. 
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given the dcjiih bellow: a noise more expressive of fierce 
.ngony than any I know; I have often distingnished it from 
a long disUince, and have always known that the struggle 
was then drawing to a close. The whole sight is horrible 
and revolting: the gi’ound is almost made of bones; and 
the horses and riders are drenched with gore. 



CHAPTER VII 

BUENOS AYRES TO ST FE 

EXCURSION TO ST ^THISTLE BEDS HABITS OF THE DIZCACHA 

LITTLE OWL SALINE STREAMS — ■LE^^L PLAINS ^I^IASTODON 

— ST FE CHANGE IN LANDSCAPE GEOLOGY ^TOOTH OP 
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SCISSOR-BEAK KINGFISHERj PARROT^ AND SCISSOR-TAIL 

REVOLUTION BUENOS AYRES — STATE OF GO'V’ERNMENT, 

EPTE]\IBER Z7tiL — In tlie evening I set out on 
an excursion to St Fdj which is situated nearly 
tliree hundred English miles from Buenos Ayres, 
on the banks of the Parana. The roads in the 
neighbourhood of the city, after the rainy 
weathei*, were extraordinarily bad. I should never have 
thought it possible for a bullock waggon to have crawled 
along: as it was, they scarcely went at the rate of a mile an 
horn*, and a man was kept ahead, to survey the best line for 
making the attempt. Tlie bullocks were terribly jaded : it 
is a great mistake to suppose that witli improved roads, and 
an accelerated rate of travelling, the sufferings of the animals 
increase in the same proportion. We passed a train of 
waggons and a troop of beasts on their road to Mendoza. The 
distance is about five hundred and eighty geographical miles, 
and the journey is generally performed in fifty days. Tliese 
waggons are very long, narrow, and thatched MTth reeds; they 
have cnly two wheels, the diameter of which in some cases 
is as much as ten feet. Each is dra'wn by six- bullocks, which 
are urged on by a goad at least twenty feet long ; this is sus- 
pended from within the roof; for the wheel buUodcs a smaller 
one is kept ; and for the intermediate pair, a point projects at 
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right angles from the middle of the long one. The ■^vhole 
apparatus looked like some implement of -war. 

September 28/7j. — ^W e passed the small to^vn of Luxan, 
where there is a wooden bridge over the river — a most 
unusual convenience in this country. We passed also Areco. 
The plains appeared level, but were not so in fact; for in 
various places the horizon was distant. Tire estancias are 
here Avidc apart ; for there is little good pasture, owing to the 
land being covered by beds either of an acrid clover or of the 
great thistle. The latter, well knoTivn from the animated 
description given by Sir F. Head, were at this time of the 
year two-thirds grown ; in some parts they were as high as 
the horse's back, but in others thej- had not j’et sprung up, 
and the ground was bare and dusty as on a turnpike road. 
The clumps were of the most brilliant green, and they made 
a pleasing miniature-likeness of broken forest-land. "When 
the thistles are ftJl-gro™, the great beds are impenetrable, 
except by a few tracks, as intricate as those in a labyrinth. 
These are only kno^vn to the robbers, Avho at this season 
inliabit them, and sally forth at night to rob and cut throats 
with impunity. Upon asking at a house whether robbers were 
numerous, I was answered, " The thistles are not up yet ” ; — 
the meaning of which reply was not at first very obrious. 
There is little interest 'in passing over these tracts, for they 
are inliabited by few animals or birds, excepting the bizcacha 
and its friend the little owl. 

The bizcacha* is well known to form a prominent feature in 
the zoology of the Pampas. It is found as far south as the Rio 
Negro, in lat. 41% but not beyond. It cannot, like the agouti, 
subsist on the gravelly and desert plains of Patagonia, but 
prefers a clayey or sandj' soil, which produces a different, and 
more abundant, vegetation. Near IMendoza, at the foot of the 
Cordillera, it occurs in close neighbourhood with the allied 
Alpine species. It is a very curious circumstance in its geo- 
graphical distribution, that it has never been seen, fortimately 
for the inhabitants of Banda Oriental, to the easbvard of the 
river Uruguay : yet in this prorince there are plains which 

*' bizcacha {Lagosioinus trichedactylus) somewhat resembles a large 
rabbit, but with bigger gna.'wing teeth and a long tail : it has, however, only 
three toes b^nd, like the agouti. During the last three or four years the 
skins of these animals have been sent to England for the sake of the fur. 
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.ippear admirably adapted to its habits. The Uruguay has 
formed an insuperable obstacle to its migration ; although the 
bi'oader bairier of the Parana lias been passed^ and the biz- 
cacha is common in Entre Rios^ the province behveen these 
tivo great rivers. Near Buenos Ayres these animals are 
exceedingly common. Tlieir most favourite resort appeal's to 
be those parts of the plain which during one half of the year 
are covered %vith giant thistles, to the exclusion of other plants. 
The Gauchos affirm that it lives on roots ; which, fi'om the 
great strength of its gna^ving teeth, and the kind of places 
frequented by it, seems probable. In the evening the biz- 
cachas come out in numbers, and quietly sit at the mouths of 
their burrows on their haunches. At such times they are very 
tame, and a man on horseback passing by seems only to 
present an object for their grave contemplation. Tliey run 
very awkwardly, and when running out of danger, from their 
elevated tails and short front legs, much resemble great rats.. 
Their flesh, when cooked, is veiy white and good, but is 
seldom used. 

The bizcacha has one very singular habit — namely, dragging 
every hard object to the mouth of its burrow ; around each 
group of holes many bones of cattle, stones, thistle-stalks, hard 
lumps of earth, dry dung, etc., are collected into an irregular 
heap, wliich fi'equently amounts to as much as a wheel-ban-ow 
would contain. I was ci'edibly informed that a gentleman, 
when riding on a dark night, dropped his w.'itch ; he returned 
in the morning, and by searching the neighbourhood of every 
bizcacha hole on the line of road, as he expected, he soon 
found it. This habit of picking up whatever may be lying on 
the ground any^vhere near its habitation must cost much 
trouble. For what purpose it is done, I am quite unable to 
form even the most remote conjecture : it cannot be for 
defence, because the rubbish is chiefly placed'above the mouth 
of the burrow, which enters the ground at a vei^' small inclina- 
tion. No doubt there must exist some good reason ; but the 
inhabitants of the country are quite ignorant of it. The only 
fact which I know analogous to it is the habit of that extra- 
ordinaiy Australian bird, the Cnlodera maculala, which makes 
an elegant vaulted passage of tirigs for playing in, and which 
collects near the spot, land and sea shells, bones, and the 
feather's of birds, especially brightly-coloured ones. Mr Gould, 
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who Ji'as described tliese facts, infomis me that the natives, 
when thej' lose any hard object, search the playing passages, 
and he has knowni a tobacco-pipe thus recovered. 

Tlie little owl (yttheue cuniciilarut), which has been so often 
mentioned, on the plains of Buenos Ajtcs exclusively inhabits 
the holes of the bizcacha ; but in Banda Oriental it is its omi 
workman. During the open daj', but more especially in the 
evening, these birds may be seen in everj’" direction standing 
frequently by pairs on the hillock near their buiTows. If 
disturbed they cither enter the hole, or, uttering a shrill 
harsh cry, move with a remarkable undulatory flight to a short 
distance, and then turning- round, steadily gaze at their 
pursuer. Occasionally in the evening they may be heard 
hooting. I found in the stomachs of two which I opened the 
remains of mice, and I one day saw a small snake killed and 
carried away. It is said that snakes are their common prey 
during the da)rtime. I may here mention, as showing on- 
what various kinds of food owls subsist, that a species killed 
among the islets of the Clionos Archipelago, had its stomach 
full of good-sized crabs. In India*" there is a fishing genus of 
owls, which likewise catches crabs. 

In the evening we crossed the Rio Arrecife on a simple raft 
made of bairels lashed together, and slept at the jiost-housc 
on the other .side. I this da)' paid horse-hire for thirt)'-onc 
leagues ; and although the sun was glaring hot I was but little 
fatigued. ^Vhen Captain Head talks of riding fifty leagues a 
day, I do not imagine the distance is equal to one hundred 
and fifty English miles. At all events, the thirty-one leagues 
w’ere only seventy-six miles in a straight line, and in an open 
country I should think four additional .miles for turnings 
would be a sufficient allow’ance. 

September ZQth and 30(h. — W c continued to ride over plains 
of the same character. At San Nicolas I first saw' the noble 
river of the Parana. At the foot of the cliff on which the 
town stands, some large vessels W’cre at anchor. Before 
amving at Rozario, we crossed the Saladillo, a stream of fine 
clear nmning water, but too saline to drink. Rozario is a 
large town built on a dead level plan, W’hich fonns a cliff 
about sixty feet high over the Parana. The river here is very 
broad, with many islands, which are low and wooded, aS is 

* Journal of Asiatic Soc,, vof. v. p. 363. 
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also the opposite shore. The view would resemble that of a 
great lake^ if it wei’e not for the linear-shaped islets^ which 
alone give the idea of running water. The cliffs are the most 
picturesque part ; sometimes they are absolutely perpendicular, 
and of a red colour ; .at other times in large broken masses, 
covered wth cacti and mimosa-trees. The real grandeur, 
however, of an immense river like this is derived from 
reflecting how important a means ‘ of communication and 
commerce it forms between one nation and another ; to what 
a distance it toavels ; and from how vast a territoiy it dr«ains 
the great body of fresh water which flows past )'our feet. 

For many leagues north and south of San Nicolas and 
.'Rozario the countiy is rcalh' level. Scarcelj' anything which 
tnavellers have Avritten .about its extreme flatness can be con- 
sidered ns exaggeration. Yet I could never find a sjiot where, 
by slowly turning round, objects were not seen at greater 
distances in some directions than in others ; and this mani- 
festly pi'oves inequality in plain. At sea, a person's eye being 
six feet above the surface of tlie water, his horizon is two miles 
and four-fifths distant. In like manner, the more level tlie 
plain, the more nearly does the horizon appi-oach >vithin these 
n.arrow limits : .and this, in mj' opinion, entirely destroys th.at 
gr.andeur Avhich one would have imagined that a vast level 
plain would have possessed. 

October lit . — ^^Vc started by moonlight .and arrived at the 
Rio Tercero by sunrise. This river is also c.alled the Sal.adillo. 
and it desen^es the name, for the water is brackish. I stayed 
here the gi'eater part of the d.ay, searching for fossil bones. 
Besides a perfect tooth of the Toxodon, and many scattered 
bones, I found two immense skeletons near each other pro- 
jecting in bold relief from the perpendicular cliff of the 
Parana. They were, however, so completely decayed that I 
could only bring away sm.all fragments of one of the great 
molar teeth ; but these are sufficient to show that the remains 
belonged to a Mastodon, .probably to the same species with 
that which fonnei'ly must have inhabited the Cordillera in 
Upper Peru in such gi^eiit numbers. The men who took me 
in the canoe said they had long knomi of these skeletons, 
and had often wondered how they had got there : the 
necessity of a theory being felt, they came to the conclusion 
that, like the bizcacha, the mastodon was formerly a bur- 
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vowing animal ! In the evenmg we rode another stage, .and 
crossed the Monge, another brackish stream, bearing the 
dregs of the washings of the Pampas. 

October 2nd . — We passed through Corunda, which, from tlie 
luxuriance of its gardens, was one of the prettiest villages I 
saw. From tliis point to St F4 the road is not very safe. 
The western side of the Parana northward ceases to be in- 
h.abited ; and hence the Indians sometimes come down thus 
far and waylay travellers. The nature of the country also 
favours this, for instead of a grassy plain, there is an open 
woodland, composed of low prickly mimosas. We passed some 
houses that had been ransacked and since deserted ; we saw 
also a spectacle, which my guides viewed wdth high satisfac- 
tion : it was the skeleton of an Indian avith the dried skin 
hanging on the bones, suspended to the branch of a tree. 

In the morning we arrived at St Fe. I was surprised to 
observe how great a change of climate a difference of only 
thi*ee degrees of latitude between this place and Buenos Ayres 
had caused. Tliis was evident from the dress and complexion 
of the men, from tlie increased size of the ombu tree, the 
number of new cacti and other plants, and especially from the 
birds. In the course of an hour I remarked half-a-dozen birds 
which I had never seen at Buenos Ayres. Considering that 
there is no natural boundary between the two places, and that 
the character of the countiy is nearly simiLoi', the difference 
was much greater than I should have expected. 

October 3rd and Mh . — I was confined for these two daj's to 
my bed by a headache. A good-natm'ed old woman, who 
attended me, ivished me to try' many odd remedies. A 
common practice is to bind an orange-leaf or a bit of black 
plaster to each temple ; and a still more general pl.an is to split 
a bean into halves, moisten them, and place one on each 
temple, where they will easily adhere. It is not thought 
proper ever to remove the beans or plaster, but to allow them 
to drop off; and sometimes if a man with patches on his head 
is asked what is the matter, he >vill answer, I liad a headache 
the day before yesterday.” Many of the remedies used by 
the people of the country are ludicrously strange, but too 
disgusting to be mentioned. One of the least nasty is to kill 
and cut open two puppies and bind- them on each side of a 
broken limb. Little hairless dogs are in great request to sleep 
at the feet of invalids. 
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St Fc is a quiet little town, and is kept clean and in good 
order. "The governor, Lopez, was a common soldier at the 
time of the revolution ; but has now been seventeen years in 
power. This stability of government is owing to his tyrannical 
habits; for tyrt-inny seems as yet better adapted to these 
countries than Republicanism. The governor’s favourite occu- 
pation is hunting Indians ; a short time since he slaughtered 
forty-eight, and sold the children at the rate of three or four 
pounds apiece. 

October 5th. — ^^Ve crossed the Parana to St Fe Bajada, a tomi 
on the opposite shore. The passage took some hours, as the 
river here consisted of a labyrinth of small sb*eams, separated 
by low -wooded islands. I had a letter of introduction to an 
old Catalonian Spaniard, who treated me with the most un- 
common hospitality. The Bajada is the capital of Entre Rios. 
In 1825 the tOAra contained 6000 inhabitants, and the province 
30,000; 3'et, few as the inhabitants are, no pro-vunce has 
suffered more from bloody and desperate revolutions. They 
boast here of representatives, ministers, a standing ai-my, and 
governors : so it is no wonder that they have their revolutions. 
At some futm'e day this must be one of the richest countries 
of La Plata. The soil is varied and productive; and its 
almost insular form gives it t\vo grand lines of communication 
by the rivers Parana and Urugua}'. 

I was delayed here five da3's, and emjaloj'ed m3'self in 
examining the geology of the surrounding countiy, which -was 
ver3' interesting. We here see at the bottom of the cliffs, 
beds containing sharks’ teeth and sea-shells of extinct species, 
passing above into an indurated marl, and from that into the 
red c]a3’ey earth of the Pampas, nith its calcareous concretions 
and the bones of terrestrial quadrupeds. This vertical section 
clearly tells us of a large bay of pure salt-water, gi-aduaUy en- 
croached on, and at last converted into the bed of a muddy 
estuar3’, into which floating carcasses were swept. At Punta 
Gorda, in Banda Oriental, I found an alteration of the 
Pampa:an estuaiy' deposit, with a limestone containing some 
of the same extinct sea-shells ; and tliis shows either a change 
in the fonner cun*ents, or, more probabl3', .an oscillation of 
level in the bottom of the ancient estuaiy. Until lately, m3' 
reasons^ for_considering the Pampaan fonnation to be an 
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€st\iaiT dej 70 <;it were — ^51^ general appcanince, its position at 
the inoutli of the existing great river the PlaUt, anti the 
presence of so inai\y bones of leiTCstrial qnatlmpeds ; but now 
Professor Ehrenbcrg luis had the kindness to examine for me 
a little of the red eiirth taken from low clown in the deposit, 
close to the skeletons of the mastodon, and he finds in it 
many inftisoria, partly salt-water, partly fresh-water forms, 
Avith the latter rather preponderating; and therefore, ns lie 
remarks, the water must have been brackish. M. A. d'Orbigny 
found on the banks of the Parana, at the height of a hundred 
feet, great beds of an estuarj’ shell, noAV living a hundred 
miles lower dovni nearer the sea : and I found similar shells 
at a less height on the banks of the Uruguay : this shows that 
just before the Pampas was slowly elevated into dry land, the 
water coverijig it was bmekish. Below Buenos Ayres there 
arc upraised beds of sea-shells of e.visting species, which also 
])roves that tlie period of elevation of the Pampas was nitliin 
the recent period. 

In the Pamp»an deposit at the Bajada, I found the osseous 
annonr of a gigantic armadillo-like animal, the inside of which, 
when the earth was removed, was like a great cauldron ; I 
found .also teeth of the Toxodm\ and Mastodon, and one tooth 
of a horse, in the same stained and decayed state. This latter 
tooth greatly interested me,* and I took scrupulous care in 
ascertaining that it had been embedded contemporaneously 
■nith the other remrains ; for J was not then aware that 
amongst llie fossils from Bahia Blanc.a there was a horse’s 
tooth hidden in the matrix; nor avas it then known avith 
certainty that the rcm.ains of the horse are common in North 
America. Mr Lycll has lately brought from the United 
States a tooth of a horse ; and it is an interesting fact that 
Professor Oaven could find in no species, cither fossil or recent, 
a slight but peculiar curvature chanictcrising it, until lie 
thought of comparing it avith my specimen found here : he 
has named this American horse Equtts ctirvuleiif. Certainlv 
it is a man-ellous fact in the Instoiy of the Mammalia, that in 
South America a native horse sliould have lived and dis- 
appeared, to be* succeeded in after ages ha’ the countless 

, ^ need liaidly state here that there is good evidence against any horse 
mmg in America at the time of Columbns, 
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herds descended from the few introduced with the Spanish 
colonists ! 

The existence in South jVmerica of u fossil horse, of the 
mastodon, possibly of an elephant,'*' and of a hollow-homed 
ruminant, discovered by MM. Lund and Clausen in the caves 
of Brazil, are highly interesting facts with reqject to geo- 
graphical distribution of animals. At the present time, if we 
divide America, not by the Isthmus of Panama, but by the 
southern part of Mexico f in lat. 30% where the great table- 
land presents an obstacle to the migration of species, by 
affecting the climate, and by forming, ■nith the exception of 
some vallejrs and of a fiinge of low land on the coast, a broad 
barrier j we shall then have the two zoological provinces of 
North and South America strongly contrasted -with each other. 
Some few spedes alone have passed the barrier, and may be 
considered as wanderers from the south, such as the puma, 
opossum, Idnkajou, and peccari. South America is character- 
ised by possessing many peculiar gnawers, a family of monkeys, 
the llama, peccari, tapir, opossums, and, espedally, sevmnl 
genera of Edailafa. the order which includes the sloths, ant- 
eaters, and armadilloes. North America, on the other hand, 
■ is characterised (putting on one side a few wandering spedes) 
by numerous peculiar gnawers, and by four genera (the ox, 
sheep, goat, and antelope) of hollow-homed ruminants, of 
whi A great division South America is not known to possess 
a single spedes. Formerly, but within the period when, 
most of the now existing shells were living. North America 
possessed, besides hoUow-homed raminants, the elephant, 
mastodon, horse, and three genera of Edentata — ^namely, the 
Megatherium, Megalonyx, and Mylodon. 'Within nearly this 
same period (as proved by the shells at Bahia Blanca) Soutli 
America possessed, as we have just seen^ a mastodon, horse, 

* Cuyiei, Ossemef:s Possiles, tom. i. p, 158. 

t This is the ge^iaphicai division followed by Xichtenstein, Swainson, 
Hrichson, and Eichardson. The section from Vera Cniz to Acapulco, dvcn 
by Humboldt in the Polii. Essay on A of 1 \. Sfasn, will show how 

immense a barrier the Mexican table-land forms. Dr Richardson, in his 
adimrable Report on the Zoology of A' Anicrica, read before the Brit. Assoc. 
VS36 (p. I 57 )» talking of the identi fi cation of a Mexican animal with the 
Synetheru prehensilis, says ; " We do not know ivith what propriety, but if 
correct, it is, if not a solitary instance, at least very nearly sbrof a rodent 
animal being common to North and South America. “ 
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hoUoiv-liomecl ruminant, and the same three genera (as veil 
as several others) of the Edenlafa. Hence it is endent that 
North and South America, in having %vithin a late geological 
period these several genera in common, vere much more 
closely related in the character of their terrestrial inhabitants 
than they now are. The more I reflect on this case, the more 
interesting it appears : I know of no other instance ■where we 
can almost mark the period and manner of the splitting up of 
one great region into two well-characterised zoological pvo- 
\Tnces. Tlie geologist who is fully impressed -with the vast 
oscillations of level which have affected the earth’s crust 


within late periods ■\vill not fear to speculate on tlie recent 
elevation of the Mexican platform, or, more probably, on the 
recent submergence of land in the West Indian Archipelago, 
as the cause of the present zoological separation of North and 
South America, The South American character of the West 
Indian mammals'*' seems to Indicate that this archipelago 'was 
formerly united to the southern continent, and that it has 
subsequently been an area of subsidence. 

\\lien America, and especially North America, possessed its 
elephants, mastodons, horse, and hollow-homed ruminants, it 
was much more closely related in its zoological characters to 
the temperate parts of Europe and Asia than it no-vv is. As 
D 1 t^'ese genera are found on both sides of 

Behrmg s Straitsy and on the plains of Siberia, we are led to 
look to the north-western sideofXorth America as the former 
point of commumcation between the Old and so-called New 
\\ orW, And as so many species, both living and extinct, of 
these same genera inhabit, and have inhabited, the Old World 
It seems most probable that the North American elephants 
mastodons, horse, and hollow-homed ruminants migrated, on 

Straits, from SiCria into 
A Orth Amenca, and thence, on land since submerged in the 
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West Indies, into South America, vhere for a time they 
mingled uith the forms cliaracteristic of that southern con- 
tinent, and have since become extinct. 

While tiiivelling through the countiy*, I received several 
vi^id descriptions of the effects of a late great drought ; and 
the account of this may throAv some light on the cases %There 
vast numbers of animals of all kinds have been embedded 
together. The period included between the years 1 827 and 
1832 is called the “ gran scco,” or the great drought. During 
this time so little rain fell that the vegetation, even to the 
thistles, ‘failed ; the brooks were dried up, and the whole 
country assumed the ap])earance of a dusty’ high-road. Tliis 
was especially the case in the northern part of the prorince of 
Buenos Ayres and the southern part of St Fe. Very great 
numbers of birds, "wild animals, cattle, and horses perished 
from the want of food and water. A man told me that the 
deer^ used to come into his courtyard to the well, which he 
had been obliged to dig to supply Iris own family' wth water ; 
and that the partridges had hardly strength to fly away when 
pursued. The lowest estimation of the loss of cattle in the 
prordnee of Buenos Ayres alone was taken at one million 
head. A proprietor at San Pedro had preriously to these 
years 20,000 cattle ; at the end not one remained. San 
Pedro is situated in the middle of the finest country’; and even 
now abounds again with animals ; yet during the latter part 
of the "gran seco," live cattle were brought in vessels for the 
consumption of the inhabitants. The animals roamed from 
their estancias, and, wandering far southward, were mingled 
together in such multitudes that a government commission 
was sent from Buenos Ayres to settle the disputes of the 

* In Capt. Owen’s Surveying leyage (vol. ii. p. 274) there is a curious 
account of the cfTccls of a drought on the elephants at Bcnguela (nest coast 
of Africa). " A number of these animals had some time since entered the 
town in a body to possess themselves of the wells, not being able to procure 
any water in the countij'. The inhabitants mustered, when a desperate 
conflict ensued, which terminated in the ultimate discomflturc of the invaders, 
but not until they had killed one man and wounded several others.” The 
town is said to have a population of nearly three thousand ! Dr Malcolmson 
informs me, that during a great drought in India die wild animals entered 
the tents of some troops at Ellore, and that a hare drank out of a vessel 
held by the adjutant of the regiment. 
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CNHiers. Sir Woodbine Parish informed me of another and 
very curious source of dispute : the ground being so long dry, 
such quantities of dust were blo^vn about^ that in this open 
country the landmarks became obliterated, and people could 
not tell the limits of their estates. 

I was informed by an eye-uitness that the cattle, in hei'ds 
of thousands, rushed into the Parana, and being exhausted 
by hunger, they were unable to crawl up the muddy banks, 
and thus were drowned. The arm of the river which runs 
by San Pedro was so full of putrid carcasses that the master 
of a vessel told me that the smell rendered it quite impass- 
able. Without doubt several hundred thousand animals thus 
perished in the river; their bodies when putrid were seen 
floating dow,n the stream ; and many in all probability were 
deposited in the estuary of the Plata. All the small rivers 
became higlily saline, and this caused the death of A^ast num- 
bers in. particular spots : for when, aw animal d.rinks of such 
Avater it does not recover. Azara describes* the fury of the 
Avild horses on a similar occasion, rushing into the marshes, 
those Avhich arrived first being overAvhelmed and crushed by 
those which folloAved. He adds that more tlian once he has 
seen the carcasses of upAA’ards of a thousand AA’ild horses thus 
destroyed. I noticed that the smaller streams in the Pampas 
Avere paved AA-ith a breccia of bones, but this probably is the 
effect of a gradmal increase, rather than of the destruction 
at any one period. Subsequently to the drought of 1827 to 
1 832, a A'ery rainy season folloAA-ed, Avhich caused great floods. 
Hence it is almost ceitain that some thousands of the 
skeletons Avere buried by the deposits of the very next year. 
HiHiat Avould be the opinion of a geologist, AuCAAing such an 
enormous collection of bones, of all kinds of animals, and of 
all ages, thus embedded in one thick earthy mass ? Would 
he not attribute it to a flood having SAvept over the surface 
of the land, rather than to the common order of tilings ?t 

October 12//j. — I had intended to push my excumion farther', 
but not being quite aa'cII, I AA'as compelled to return by a 
balandra, or one-masted vessel of about a hundred tons 

* Travels, a'oI. i. p. 374. 

t These droughts, to a certain degree, seem to be almost periodical j I 
AA'as told the dates of several others, and the interArals Avere about fifteen 
years. 



134 HABITS OF THE JAGUAR 

burden, wliich was bound to Buenos Ayres. As tue weather 
was not fair, we moored early in the day to a branch of a tree 
on one of the islands. The Parana is full of islands, which 
undergo a constant round of decay and renovation. In the 
memory of the master several large ones had disappeared, and 
others again had been formed and protected by vegetation. 
They are composed of muddy sand, without even the smallest 
pebble, and were then about four feet above the level of the 
river ; but during the periodical floods they are inundated. 
They all present one character ; numerous willows and a few 
other trees .n'e bound together by a great variety of creeping 
plants, thus forming thick - jungle. These thickets afford a 
retreat for capybaras and jaguars. The fear of the latter 
animal quite desti'oyed all pleasure in scrambling through the 
woods. This evening I had not proceeded a hundi-ed yards 
befoi*e, finding indubitable signs of the recent presence of the 
tiger, I -was obliged to come back.' On every island there 
were ti-acks ; and as on. the former excursion el rastro de los 
Indies ” had been the subject of conversation, so in this was 
“ el ‘rastro del tigre.” 

Tlie wooded banks of the great rivers appear to be the 
favourite haunts of the jaguar; but south of the Plata, I 
was told that they frequented the reeds bordering lakes : 
wherever they are, they seem to require w’ater. -Their 
common prey is the caijybara, so that it is generally said, 
where capybaras are numerous there is little danger from the 
jaguar. Falconer states that near the southern side of the 
mouth of the Plata there are many jaguars, .and th.at they 
chiefly live on fish ; this account'! have heard repeated. On 
the Parana they have killed many wood-cutters, and'have 
even entered vessels at night. There is a man now living in 
the Bajada, who, coming up from beloAV when it was dark, 
was seized on the deck ; he eseaped, however, Avith the loss of 
the use of one arm. "Vnien the floods drive these animals 
from the islands, they are jnost dangerous. I Avas told that a 
feAV years since a very large one found its AA’.ay into a church 
.at St Ft^ ; tAvo padres, entering one after the other, Avere 
killed, and a third, Avho came to sec Avhnt AA'as the m.atter, 
escaped AA’ith difficulty. The beast Avas destroyed by being 
shot from a comer of the building Avhich AA’as unroofed. 
They commit also at these times gi’eat r.avages among cattle 
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and horses. It is said that they kill their prey bj’’ breaking 
their necks. If driven from the carcass they seldom return 
to it. The Gauchos say that the jaguar, when wandering 
about at night, is much tormented by the foxes yelping as 
they follow him. This is a curious coincidence uith the fact 
•wljich is generally affirmed of the jackals accompanying, in a 
similarly officious manner, the East Indian tiger. The jaguar 
is a noisy animal, roaring much by night, and especially 
before bad weather. 

One day, when hunting on the banks of the Uruguay, I 
was sho'wn certain trees to which these animals constantly 
recur for the purpose, as it is said, of sharpening tlieir daw's. 
I saw three well-known trees ; in front, the bark was worn 
smooth, as if by the breast of the animal, and on each side 
there were deep scratches, or rather grooves, extending in an 
oblique line, nearly a yard in length. Tlie scars were of 
different ages. A common method of ascertaining whether a 
jaguar is in the neighbourhood is to examine these trees. 
I imagine tliis habit of the jaguar is exactly similar to one 
which may an}' day be seen in the common cat, as •with 
outstretched legs and exserted daws it scrapes the leg of a 
chair ; and I have heard of young fruit-trees in an orchard in 
lilngland ha^’ing been thus much injured. Some such habit 
must also be common to the puma, for on the bare hard soil 
of Patagonia I have frequently seen scores so deep that no 
other animal could have made them. The object of this 
practice is, I believe, to tear off the ragged points of tlieir 
claws, and not, as the Gauchos think, to sharpen them. The 
jaguar is killed, without much difficulty', by the aid of dogs 
baying and dri\ing him up a tree, where he is despatched 
with bullets. 

Owing to bad weather we remained tNvo days at our 
moorings. Our only amusement was catcliing fish for our 
dinner; there were several kinds, and all good eating. A fish 
caUed the " annado ” (a MSihirus) is remarkable from a harsh 
grating noise which it makes when caught by hook and line, 
and which can be distinctly heard when the fish is beneath 
the w'ater. This '^arae fish has the power of firmly catching 
hold of any object, such as the blade of an oar or the fishing- 
line, with the strong spine both of its pectoral and dorsal fin. 
In the evening the weather was quite tropical, the thermo- 
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meter 'standing at 79°. Numbers of fireflies were hovering 
about^ and the mosquitoes were very troublesome. I exposed 
my hand for five minutes, and it was soon black with them ; 
I do not suppose there could have been less than fifty, all 
busy sucking, 

October 15th . — We got under way and passed Punta Gorda, 
where there is a colony of tame Indians from the province of , 
Missiones. We sailed rapidly doAvn the current, but before/ 
sunset, from a silly fear of bad Aveathei’, we brought-to in a 
narrow arm of the river. I took the boat and rowed some 
distance up this creek. It was very narrow, winding, and 
deep ; on each side a wall thirty or forty feet high, fonned by 
trees entAvined Avith creepers, gave to the canal a singularly 
gloomy appearance. I here suaa’- a very extraordinaiy bird, 
called the Scissor-beak (JRhynchojis nigra). It has short legs, 
Aveb feet, extremely long-pointed Avings, and is of about the 
size of a tern. The beak is flattened laterally — that is, in 
a plane at right angles to that of a spoon-bill or duck. It 
is as flat and elastic as an ivory paper-cutter, and the loAA'er 
mandible, differently from every other bird, is an inch and a- 
half longer than the upper. In a lake near Maldonado, from 
Avhich the Avater had been nearly drained, and Avhich, in 
consequence, 'SAvaiined Avith small fry, I saAV seA^eral of these 
birds, generally in small flocks, flying rapidly bacltAvards and 
foi’Avards close to the surface of the lake. They kept their 
bills Avide open, and the loAver mandible half-buried in the 
Avater. Thus skimming the surface, they ploughed it in their 
course : the Avater Avas quite smooth, and it formed a most 
curious spectacle to behold a flock, each bird leaving its 
naiTOAv Avake on the mirror-like surface. In their flight they 
frequently tAAist about Avith extreme quickness, and dexter- 
ously manage Avith their projecting loAver mandible to plough 
up small fish, AA'hich are secured by the upper and shorter 
half of their scissor-like bills. This fact I repeatedly saAV as, 
like SAA’alloAvs, they continued to fly baclcAvards and fonvards 
close before me. Occasionally, AA'hen leaAung the surface of 
the Avater, their flight av/is Avild, irregular, and rapid ; they 
then uttered loud harsh cries. When these birds are fishing, 
the advantage of the long primary feathers of their. Avings, in 
keeping them dry, is very evident. When thus employed, 
their forms resemble the symbol by Avhich many artists re- 
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present mai’ine birds. Their tails are much used in steering 
their irregular course. 

These birds are common far inland along the course of the 
Rio Parana; it is said that they remain here during the Avliole 
year, and bi‘eed in the mai’shes. During the day they rest in 
(locks on the grassy plains, at some distance from the water. 
Being at anchor, as I have said, in one of the deep creeks 
between the islands of the Parana, as the evening drew to 
a close, one of these scissor-beaks suddenly appeared. The 
water was quite still, and many little fish were rising. The 
bird continued for a long time to skim the surface, lljung in 
its wild and irregidar manner u]) and down the narrow canal, 
now dark with the growing night and tlie sh.adows of the 
overhanging trees. At Monte Video I observed that some 
large flocks during the day remained on the mud-banks at 
the head of the h.irbour, in the same manner as on the grassy 
plains near the Parana; and everj’ evening they^took flight 
seaward. From these facts I suspect that the Rlij/uchopx 
generally flbhcs by night, at which time many of the lower 
aniraiils come most .'ibiindanlly to the surface. M. Lesson 
states that he has seen these birds opening the shells of the 
inadm buried in the sand-banks on the coast of Chile ; from 
their wcidc bills, with the lower mandible so much projecting, 
their short legs and long uings, it is veiy improbable that 
this can be ji general habit. 

In our course down the Parana, I obsexwed only three 
other birds whose habits arc worth mentioning. One is a 
small kingfisher (Ccrylc //mm’crtxiu) ; it has a longer tail than 
the European species, and hence does not sit in so stiff and 
ujwight a position. Its flight, also, instead of being direct 
and nijn'd like the course of an arrow, is weak and imdulatoiy, 
us among the soft-billed birds. It utters a low note, like the 
clicking together of two snwill stones. A small green jxarrot 
{Cwmrus murhnix), with a grey breast* appears to prefer the 
bill trees on the islands to any other situation for its building- 
place. A number of nests are jilaced so close together as to 
form one great mass of sticks. 'J'hcse parrots always live in 
flocks, and commit great ravages on the corn-fields. I was 
told that near Colonia 2500 ■were killed in the course of one 
year. A bird with a forked tail, terminated by two long 
feathers {Tyramus sammi), and named by the Spaniards 
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scissor-tailj is very common near Buenos Ayres ; it commonly 
sits on a branch of the ombu ti*ee, near a house^ and thence 
takes a short flight in pursuit of insects^ and returns to the 
same spot. When on the wing it presents in its manner of 
flight and genei*al appearance a caricature-likeness of tlie 
common swallow. It has the power of turning very shortly 
in the air^ and in so doing opens and shuts its tail^ sometimes 
in a horizontal or lateral and sometimes in a vertical direction, 
just like a pair of scissors. 

October iQth . — Some leagues below Rozaiio, the western 
shore of the Parana is bounded by perpendicular cliffs, which 
extend in a long line to below San Nicolas ; hence it more 
resembles a sea-coast than that of a fresh-water river. It is 
a great di'awback to the scenery of the Parana that, from the 
soft nature of its banks, the water is very muddy. The 
Uruguay, flo^ving through a gr'arritic country, is much clearer; 
and where the two charmels unite at the head of the Plata, 
the waters may for a long distance be distinguished by their 
black and red colours. In the evening, the ■\rind beirrg not 
quite fair, as rrsual wc immediately moored, and the next day, 
as it blew rather freshly, though Avith a favouring curTent, 
the master was much too indolent to think of starting. At 
Bajada, he was described to me as “ hombre muy aflicto ” — 
a man always miserable to get on ; but certainly he bore all 
delays with admii'able resignation. He was an old Spaniard, 
and had been many j'^ears in this country. He professed a 
great liking to the Errglish, but stoutly maintained that the 
battle of Trafalgar was merely won by the Spanish captains 
having been all boirght over; and that the only really gallant 
action on either side was ijerformed by the Spanish admiral. 
It struck me as rather characteristic, that Ihis man should 
prefer his countrymen being thought the worst of traitors, 
rather than unskilful or cowardly. 

October 18 /A and IQth . — ^We continued slowly to sail down 
the noble stream ; the curTent helped us but little. We met, 
during our descent, very few vessels. One of the best gifts 
of nature, in so grand a channel of communication, seems 
here ■rrilfully thrown .away — a river in which .ships might n.avi- 
gate from a temperate country, as surprisingly abundarrt in 
certain productions as destitute of others, to another possessing 
a tropical climate, and a soil which, according to the best of 
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judges, M. Bonplnnd, is perhaps unequalled in fertilitj' in any 
part of the "world. How different would have been the aspect 
of this river if English colonists had b}' good fortune first 
sailed up the Plata! What noble ton ns would now have 
occupied its shores ! Till the death of Francia, the Dictator of 
Paraguay, these two countries must rein.ain distinct, as if placed 
on opposite sides of tlie globe. And when the old bloody- 
minded tyrant is gone to his long account, Paragua)’ "will be 
torn by revolutions, Aiolent in proportion to tlie previous 
unnatural aalm. Tliat countrj' Anil have to learn, like every 
other South American slate, that a republic cannot succeed 
till it contains a certain body of men imbued Ai\ith the prin- 
ciples of justice and honour. 

October 201L — Being arrived at the mouth of the Parana, 
and as I Avas very anxious to reach Buenos Ayres, I A\*ent on 
shore at Las Conchas, AAdlh the intention of riding there. Upon 
landing I found to m}’ great surprise that I AA-as to a certain 
degree a prisoner. A violet revolution having broken out, all 
the ports Avere laid under an embargo. I could not return to 
my vessel, and ns for going by land to the city, it Avas out of 
the question. After a long coiiA'crsation AA*ith the commandant, 
I obtained permission to go the next d.iy to General Rolor, 
AA'ho commanded a division of the I’cbels on this side the c^ipital. 
In the moming I rode to the encamjnuent. The general, 
officers, and soldici's, all appeared, and I believe really AA’cre, 
great villjiins. Hic general, the vciy CA'cning before he left 
the city, voluntarily Avent to the governor, and Avitb his hand 
to his heart, pledged his Avord of honour that he at least Avould 
remain faithful to the last. The general toldaue that the city 
AA-as in a state of close blockade, and that all he could do Avas 
to give me a passport to the commandcr-in-chief of the rebels 
at Quilmes. We had therefore to take a great SAveep round 
the city, and it Avns AA-itli much difficulty that Ave procured 
horses. My reception at the encampment Avas quite ciA'il, but 
I AA'fts told it AA'as quite impossible that 1 could be alloAved to 
enter the citj-. I Avas very anxious about this, ns I anticipated 
the Beagles departure from the Rio Plata earlier than it took 
place, Ilav-ing mentioned, however. General Rosas’ obliging 
kindiie.ss to me AA-hen at tlie Colomdo, magic itself could not 
have altered circumstances quicker th.ni did this conA'ersation. 
I AA-as instantly told that though they could not give me a 
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passport^ if I chose to leave my guide and horses, I might pass 
their sentinels. I was too glad to accept of this, and an oflicer 
was sent "with me to give directions that I should not be 
stopjjed at the bridge. The road for tlie space of a league 
was quite deserted. I met one party of soldiem, who were 
satisfied by gi'avely looking at an old passport ; and at length 
I was not a little pleased to find myself within the city. 

Tliis revolution was supported by scai'cely any pretext of 
grievances ; but in a stale Avhich, in the course of nine months 
(from February to October 1 820), underwent fifteen changes 
in its government — each governor, according to the constitu- 
tion, being elected for tlmee years — it would be very imreason- 
able to ask for pretexts. In this case a party of men — who, 
being attached to Rosas, were disgusted wth the Governor 
Balcarce — to the number of seventy left the city, and ■with 
tlie ci*y of Rosas the whole countiy took arms. The city 
was then blockaded, no provisions, cattle, or liorses, were 
allowed to enter ; besides this, there was only a little skinnish- 
ing, and a few men daily lulled. The outside party well Icnew 
that by stopping the supply of meat they would certainly be 
victon’ous. General Rosas could not have knou7i of this rising ; 
but it appears to be quite consonant ■with the plans of his 
party. A year ago he ■was elected governor, but he refused it, 
unless the Sala would also confer on him extraordinary po'wers. 
This was refused, and since then his party have shown that 
no other governor can keep his place. The warfare on both 
sides ■was avow’edly protracted till it "was possible to hear from 
Rosas. A note arrived a few days after I left Buenos Ayres, 
which stated tjjat the General disapproved of peace having 
been broken, but that he thought the outside party had 
justice on their side. On the bare reception of this, the 
governor, ministers, and part of the military, to the number 
of some hundreds, fled from the city. Tlie rebels entered, 
elected a new' governor, jind w'ere paid for their services to the 
number t)f men. From these proceedings, it was clear 
that Rossis ultimately w’ould become the dictator : to the term 
king the people in this, as in other republicj?, have a particular 
dislike. Since leasing South America we have heard that 
Rosas has been elected srith posvers and for a time altogether 
opposed to the constitutional principles of the republic. 
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AVING been delayed for nearly a fortnight in the 
city, I was glad to escape on hoard a packet 
bound for Monte Video. A to^wn in a state of 
blockade must always be a disagi'eeable place of 
rasidence; in this case, moreover, there were 


constant apprehensions from robbci's within. The sentinels 
were the worst of all ; for, from their oflicc and from having 


arms in their hands, they robbed with a degree of authority 
which other men could not imitate. 


Our passage was a verj' long and tedious one. The Plata 
looks like a noble estuary on the map ; but is in truth a poor 
aflair. A "wide expanse of muddy water has neither grandeur 
nor beauty. At one lime of the day, the two shores, both of 
which arc extremely low, could just be distinguished from the 
deck. On arriving at hlonte Video I found that the Beagle 
would not .sjiil for some time, so I prepared for a short ex- 
cursion in this part of Banda Oriental. Everything which I 
have said about the country near ^Taldonado is apjilicable to 
Monte Video ; but the land, "with the one exception of the 
Green Mount, 450 feet high, from which it takes its name, 
is far more level. Very little of the undulating grassy plain 
is enclosed ; but near the town there are a few liedge-banks, 
covered with agaves, cacti, and fennel. 
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November — ^^’’e left Monte Video in the afternoon. I 

intended to proceed to Colonia del Sacramienlo, situated on 
tlie northern bank of tlic Plata and oijposite to Buenos Ayres, 
and thence, follonang up the Uniguay, to the village of Mer- 
cedes on the Rio Negro (one of the many rivers of this name 
in South America), and from this point to return direct to Monte 
Video. We slept at the house of my guide at Canelones. In 
the morning we rose early, in the hopes of being able to ride 
a good distance ; but it was a vain attempt, for all the rivers 
were flooded. We passed in boats the streams of Canelones, 
St Lucia, and San Josd, and thus lost much time. On a 
fonner excursion I crossed the Lucia near its mouth, and I 
was surprised to observe how easily our horses, although not 
used to swim, passed over a width of at least six hundred yards. 
On mentioning this at Monte Video, I was told that a vessel 
containing some mountebanks and their horses being avrecked 
in the Plata, one horse swam seven miles to the shore. In 
the course of the day I was amused by the dexterity with 
which a Gaucho forced a restive horse to swim a river. He 
stripped off his clothes, and, jumping on its back, rode into 
the water till it was out of its depth ; then, slipping off over 
the crupper, he caught hold of the tail, and as often as the 
horse turned round, the man frightened it back by splashing 
water in its face. As soon as the horse touched the bottom 
on the other side, the man pulled himself on, and was finnly 
seated, bridle in hand, before the horse gained the bank. A 
naked man on a n<aked horse is a fine spectacle ; I had no idea 
how well the two animals suited each other. The tail of 
a horse is a very useful appendage ; I have passed a river in a 
boat with four people in it, which was ferried across in the 
same way as the Gaucho. If a man and horse have to cross a 
broad river, the best plan is for the man to catch hold of the 
pommel or mane, and help himself with the other arm. 

We slept and stayed the following day at the post of Cufre. 
In the evening the postman or letter-caiTier arrived. He was 
a day after his time, owing to the Rio Rozario being flooded. 
It would not, however, be of much consequence ; for although 
he had passed through some of the principal towns in Banda 
Oriental, his luggage consisted of two letters 1 Tlie view from 
the house was pleasing; an undulating green surface, with 
distant glimpses of the Plata, I find that I look at this pro- 
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vince Mitli ven* clifTerent eyes from "wliat I did upon my first 
arrival. I recollect I then thought it singularly level ; but 
now, after gallopuig over the Pampas, my only surprise is, 
what could have induced me ever to have c^led it level. The 
country is a series of undulations, in themselves perhaps not 
absolutely great, but, as compared to the plains of St Fd, real 
mountains. From these inequalities there is an abundance of 
small ri\'ulets, and the turf is green and luxuriant. 

Kovanl'cr IT//1. — We crossed the Rozario, which was deep 
and rapid, and, passing the village of Colla, arrived at mid-day 
at Coloni.i del Sacramiento. The distance is twenty’ leagues, 
through a countiy' covered Arith fine grass, but poorlj' stocked 
Avith cattle or inhabitants. I Avas invited to sleep at Colonia, 
and -to accomjjan}’ on the folloAA'ing day a gentleman to his 
cstanda, Avhere there Averc some limestone rocks. The toAATi 
is built on a stony promontory, sometliing in the same manner 
as at Monte Video. It is strongly fortified, but both fortifi- 
cations and tOAAni sniFcred much in the Brazilian AA'ar. It is 
verA" ancient; and the irregularity of the streets, and the 
surrounding groves of old orange and peach trees, gave it a 
pretty appearance. The church is a curious ruin ; it Avas used 
as a poAvder-magazine, and AA’as stnick by lightning in one 
of the ten thousand thunderstorms of the Rio Plata. Tavo- 
thinls of the building AA’cre bloAvn aAVjiy to the \'Ciy foundation ; 
and the rest stands a shattered and curious monument of the 
united poAvers of lightning and gmqAOwdcr. In the CA’cning I 
wandered about the half-demolished walls of the toAvn. It aa'us 
the chief seat of the Brazilian AA-ar ; — a Avar most injurious to 
this country, not so mucli in its immediate effects, as in being 
the origin of a multitude of generals and all other grades of 
officers. More generals are numbered (but not paid) in the 
United ProA’inces of La Plata than in the United Kingdom of 
Great Britain. These gentlemen have learned to like poAver, 
and do not object to a little skirmishing. Hence there are 
many alAA-ays on the AA'atch to create disturbance, and to OA'er- 
tum a govcniment A\'hich as yet never rested on any stable 
foundation. I noticed, hoAvever, both here and in other 
places, a very general interest in the ensuing election for the 
President; and this appears a good sign for the prosperity 
of this little country. The inhabitants do not require much 
education in their representatives ; I heard some men discus- 
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sing the merits of those for Colonia; and it was said that, 
" although they were not men of business, tliey could all sign 
their names ” : with this they seemed to think every reason- 
able man ought to be satisfied. 

November 18///. — Rode -with my host to his estancia, at the 
Arroyo de San Juan. In the evening we took a ride round 
the estate : it contained two square leagues and a-half, and 
was situated in what is called a rincon ; that is, one side was 
fronted by the Plata, and the two others guarded by im- 
passable brooks. There was an excellent port for little vessels, 
and an abundance of small wood, which is valuable as supply- 
ing fuel to Buenos Ayres. I was curious to know the value 
of so complete an estancia. Of cattle there were 3000, and 
it would well support three or four times that number ; of 
mares 800, togetber with 150 broken-in horses, and 600 sheep. 
There was plenty of water and limestone, a rough house, 
excellent corrals, and a peach orchard. For all this he had 
been offered £2000, and he only wanted £500 additional, and 
probably would sell it for less. The chief trouble with an 
estancia is driving the cattle t\vice a week to a central spot, in 
order to make them tame, and to count them. This latter opera- 
tion would be thought difficult where there are ten or fifteen 
thousand head together. It is managed on the principle that 
the cattle invariably divide themselves into little troops of 
from forty to one hundred. Each troop is recognised by a few 
peculiai'ly marked animals, and its number is known : so that, 
one being lost out of ten thousand, it is perceived by its 
absence from one of the tropillas. During a stonny night the 
cattle all mingle together ; but the next morning tiie tropillas 
separate as before ; so tliat each animal must know its fellow 
out of ten thousand others. 

On two occasions I met ■with in this piwance some oxen 
of a very curious breed, called nata or niata. Tliey appear 
externall}'’ to hold nearly the same relation to other cattle 
■which bull or pug dogs do to other dogs. Their forehead is 
very short and broad, ■with the nasal end turned up, and the 
upper lip much draivn back ; their loive'r jaivs jiroject bej'ond 
the upper, and have a corresponding upw'ard eurve ; hence 
tlieir teeth are always exposed. Their nostrils are seated 
high up and are very open; their eyes project outwards. 
\^lien Avalking they cany their heads low, on a short neck ; 
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and their hinder legs are rather longer compared 'with the 
front legs than is nsiiaL Their bare teeth^ their short heads^ 
and upturned nostrils gave them the most ludicrous self- 
confident air of defiance imaginable. 

Since my return, I have procured a skeleton head, through 
the kindness of my fidend Captain Sulivan, B.N-, 'wliich is 
novr deposited in the College of Surgeons.* Don F. Muniz, 
of Luxan^ has kindly collected for me all the information 
which he could respecting this breed. From his account it 
seems that about eighty or ninety years ago they "were rare, 
and kept as curiosities at Buenos Ayres, The breed is uni- 
versally believed to have originated amongst the Indians 
southward of the Plata, and that it "^vas 'vrith them the com- 
monest kind. Even to this day, those reared in the prorinces 
near the PLata show their less civilised origin, in being fiercer 
than common cattle, and in the cow easily deserting her first 
calf, if visited too often or molested- ft is a singular fact 
that an almost similar structure to the abnormalf one of the 
niata breed characterises, as I am informed by Dr Falconer, 
that great extinct ruminant of India, the Sivatherium. The 
breed is X'ery true ; and a niata bull and cow invariably pro- 
duce niata calves. A niata bull with a common cow,<Dr 
the reverse cross, produces of&pring haxTng an intermediate 
character, but xvith the niata characters strongly displayed : 
according to Senor Muniz, there is the dear^ eridence, 
contrary to the common belief of agriculturists in analogous 
cases, tiiat the niata cow when crossed.witli a common bzJI 
transmits her peculiarities more strongly than the niata bull 
when crossed xrith a common cow. When the pasture is 
tolerably long, the niata cattle feed 'with the tongue and 
palate as well as common cattle; but during the great 
droughts, when so many animals perish, the niata breed is 
under a great disadvantage, and would be exterminated if 
not attended to ; for the common cattle, like horses, are able 
just to keep alive by browsing xvith their lips on twigs of 


* Mr Waterhouse has dratvn up a detailed description of this head, 
which r hope he 'will publish in some journal. 

t A nearty similar ahnonnal, but I do not know whether herediiaiy, 
structure has been obsen-ed in the carp, and likewise in the crocodile of 
the Ganges : Hizioirc des Asiomafies^ par Isid. GcoSroy St Ililaire, 
tom. L p. 244. 

K 
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trees and reeds ; this the niatas cannot so well do, as their 
lips do not join, and hence they are found to perish before 
the common cattle. Tliis strikes me as a good ilhisti’ation of 
how little we are able to judge from the ordinary habits of 
life on what circumstances, occurring only at long intervals, 
the rarity or extinction of a species may be detennined. 

Novanber \^th . — Passing the valley of Las Vacas, we slept 
at a house of a North American, who worked a lime-kiln on 
the AiToyo de las Vivoras. In the morning we rode to a 
projecting headland on the banks of the river, called Punta 
Gorda. On the way we tried to find a jaguar. There were 
plenty of fi’esh ti’acks, and we visited the ti’ees on which they 
are said to sharpen their claws ; but Ave did not succeed in 
disturbing one. From this point the Rio Uruguay presented 
to our vieAV a noble volume of water. From the clearness and 
rapidity of the stream, its appearance Avas far superior to that 
of its neighbour the Parana. On the opposite coast, several 
branches from the latter iwer entered the Uruguay. As the 
sun Avas shining, the tAvo colours of the AA'aters could be seen 
quite distinctly. 

In the evening Ave proceeded on our road toAvards Mercedes, 
on the Rio Negi'o. At night Ave asked permission to sleep 
at an estancia at Avhich Ave happened to arrive. It Avas a very 
large estate, bemg ten leagues square, and the oAvner is one 
of the greatest landoAATiers in the country. His nepheAv had 
charge of it, and with him there AA'as a captain in the amiy, 
Avho the other day ran aAvay fi-om Buenos Ayres. Considering 
their station, the conversation Avas rather amusing. They 
expressed, as Avas usual, unbounded astonishment at the globe 
being round, and could scarcely credit that a hole AV'ould, if 
deep enough, come out on the other side. They had, hoAv- 
ever, heard of a countrj' Avhere there Avere six months’ light 
and six of daiiuiess, and Avhere the inhabitants Avere very tall 
and thin ! Tliey Avere curious about the price and condition 
of horses and cattle in England. Upon finding out Ave did 
not catch our animals AA-ith the lazo, they cried out, "Ah, 
then, you use nothing but the bolas”: the idea of an enclosed 
country Avas quite neAv to them. The captain at last said he 
had one question to ask me, Avhich he should be very much 
obliged if I Avould ansAver Avith all truth. I trembled to think 
hoAv deeply scientific it Avould be ; it AA'as, " Whether the 
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ladies of Buenos Ayres ^Ye^e not the handsomest in Ihe 
world?” I replied, like a renegade, "Charmingly so.” He 
added, " I have one other question : Do ladies in any other 
parts of the world wear such large combs?” I solemnly 
assured him that they did not They were absolutely de- 
lighted. Tlie captain exclaimed, " Look there ! a man who 
has seen half the world says it is the case; we alwaj^s thought 
so, but now we know it.” My excellent judgment in combs 
and beauty procured me a most hospitable reception; the 
captain forced me to take liis bed, and he would sleep on his 
recado. 

November 21. y/. — Started at siuu*ise, and rode slowly during 
the whole daj^ The geologiciil nature of this part of the 
])rovince was different from the rest, and closely resembled 
that of the Pampas. In consequence, there were immense 
beds of the thistle, as well as of the cardoon: the whole 
country, indeed, may be called one great bed of these plants. 
The two sorts grow separate, each plant in company wth its 
own kind. The cardoon is as high as a horse’s back, but the 
Pampas thistle is often higher than the croAvn of the rider s 
head. To leave the road for a yard is out of the question ; 
and tlie road itself is partly, and in some cases entirely, closed. 
Pasture, of course, there is none; if cattle or horses once 
enter tlie bed, they are for the time completely lost. Hence 
it is very hazardous to attempt to drive cattle at this season 
of the year ; for 'when jaded enough to face the thistles, they 
laish among them, and are seen no more. In these districts 
there ai-e very few estancias, and these few are situated in the 
neighbourhood of damp valleys, where fortunately neither of 
these overwhelming plants can exist. As night came on 
before we arrived at our journey’s end, we slept at a miserable 
little hovel inhabited by the poorest people. The extreme 
though rather formal courtes)' of om* host and hostess, con- 
sidering their grade of life, was quite delightful. 

November 22wd. — Arrived at an cstancia on the Berquelo 
belonging to a very hospitable Englisliman, to ivhom I had a 
letter of inti'oduction from my friend Mr Lumb. I stayed 
here three days. One morning I rode TOth my host to the 
Sierra del Pedro Flaco, about twenty miles up the Rio Negro. 
Nearly the whole country was covered with good though 
coarse grass, which was as high as a horse’s belly ; yet there 
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were square leagues ^vithout a single head of cattle. The 
province of Banda Orientalj if well stocked, would support 
an astonishing number of animals; at present the annual 
export of hides fi’om Monte Video amounts to three hundi’ed 
thousand ; and the home consumption, from waste, is very 
considerable. An estanciero told me that he often had to 
send large herds of cattle a long journey to a salting establish- 
ment, and that the tired beasts were frequently obliged to be 
killed and skinned; but that he could never persuade the 
Gauchos to eat of them, and every evening a fresh beast was 
slaughtered for their sup23ers! The view of the Rio Negro 
from the Sierra was more picturesque than any other which 
I saw in this jjrovince. The river, broad, deep, and rajridi 
wound at the foot of a rocky precipitous cliff; a belt of wood 
followed its course, and the horizon terminated in the distant 
undulations of the turf-plain. 

When in this neighbourhood, I several times heard of the 
SieiTa de las Cuentas : a hill distant many miles to the noilh- 
ward. The name signifies hill of beads. I was assured that 
vast numbers of little round stones, of various colours, each 
with a small cylindrical hole, are found there. Formerly the 
Indians used to collect them for the purpose of making neck- 
laces and bracelets — a taste, I may observe, which is common 
to all savage nations, as well as to the most polished. 1 did 
not knoAV what to understand fr’om this story, but upon 
mentioning it at the Cape of Good Hope to Dr Andrew 
Smith, he told me that he recollected finding on the south- 
eastern coast of Africa, about one hundred miles to the east- 
ward of St John’s river, some quartz crystals with their edges 
blunted from attrition, and mixed with gravel on the sea- 
beach. Each crystal was about five lines in diameter, and 
from an inch to an inch and a-half in length. Many of them 
had a small canal extending from one exti'emity to the otlier, 
perfectly cylindrical, and of a size that readily admitted a 
coarse thread or a piece of fine catgut. Their colour was 
red or dull wiiite. The natives were acquainted with this 
structure in ciystals. I have mentioned tliese circumstances 
because, although no ciystallised body is at present IcriowTi to 
assume this form, it may lead some future Imveller to investi- 
gate the real nature of such stones. 
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While stiiying at this estancia^ I was amused yvitix what I 
saw and hcani of the shepherd-dogs of ilie countrj".^ 
riding, it is a common thing to meet a large flock of sheep 
guarded by one or two dogs, at the distance of some miles 
from any house or man. I often wondered how so firm a 
friendship had been established. Tlie method of education 
consists in separating the puppy, while very young, from the 
bitch, and in accustommg it to its future companions. An 
ewe is held three or four times a day for the little tiling to 
suck, and a nest of wool is made for it in the sheep-pen ; at 
no time is it allorwed to associate with other dogs, or vdi\\ tlie 
cliildrcn of the family. Tlie pnppy is, moreover, generallj"^ 
castrated ; so that, when grown up, it can scarcely have any 
feelings in common vnih the ' rest of its kind. From this 
education it has no wisli to leave the flock, and just as 
another dog will defend its master, man, so will these the 
sheep. It is amusing to observe, when approaching a flock, 
how the dog immediately advances barking, and the sheep 
all close in his rear, as if round the oldest ram. lliese dogs 
are also cosily taught tp bring home the flock at a certain 
liour in the evening. Their most troublesome fault, wiien 
young, is iJieir desire of plajing with the sheep ; for in their 
sport they sometimes gallop their poor subjects "“most un- 
mercifully. 

The sliepherd-dog comes to the house every day for some 
meat, and as soon ns it is given him, he skulks aw'ay ns if 
ashamed of himself. On these occasions the house-dogs are 
very tyrannical, and the least of them will attack and pursue 
the stranger. Tlie minute, however, the latter has reached 
the flock, lie turns round and begins to bark, and then all tlie 
house-dogs take veiy quickly to their heels. In a similar 
manner a wiiole pack of the hungiy^ wild dogs will scarce!}" 
ever (and I was told by some never) venture to attack a flock 
guarded by even one of these faithful shepherds. The wiiole 
account appears to me a curious instance of the pliabilitj" of 
the aficctions in the dog; and yet, wiiether wild or however 
educated, he has a feeling of respect or fear for those that 
are fulfliling their instinct of association. For we can nndcr- 


* M. A. d*Orbigny has given nearly a similar account of these dogs, 
tom. i. p. 175. 
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stand on no principle the ■wild dogs being driven a-way by the 
single one Avith its flock, except that tliey consider, from some 
coi^used notion, that the one tlnis associated gains poAver, as 
if in companj' Avith its oa\ii kind. F. Cuvier has observed, 
' that all animals tliat readily enter into domestication con- 
sider man as a member of flieir oaati societ^^, and thus fulfil 
their instinct of association. In the aboA'e case the shepherd- 
dog ranks the sheep as its feUoAA'-brethren, and thus gains 
confidence; and the AA-ild dogs, though knoAAing that the 
indi\idual sheep are not dogs, but are good to eat, yet partly 
consent to this AueAV AA’hen seeing them in a flock AAith a 
shepherd-dog at their head. 

One eA'ening a "domidor” (a subduer of horses) came for 
the purpose of breaking-in some colts. I aauII describe tlie 
preparatory steps, for I believe they have not been mentioned 
by other travellers. A troop of Avild j'oimg horses is driven 
into the corral, or large enclosm*e of stakes, and the door is 
shut. We Arill suppose that one msin alone has to catch and 
mount a horse, Avliich as yet had neA'er felt bridle or saddle. 
I conceive, except by a Gaucho, such a feat aa’ouH be utterly 
impracticable. The Gaucho picks out a fiill-groAvn colt ; and 
as tlie beast rushes romid the circus, he throAA-s his lazo so .is 
to catcli both the front legs. Instantljf the horse rolls OA*er 
AAuth a heaAy shock, and Avhilst struggling on the ground, the 
Gaucho, holding the lazo tight, makes a circle so ns to catch 
one of the hind legs, just beneath the fetlock, and draAA’s 
it close to the tAvo front legs : he then hitches the lazo, so 
that the three are bomid together. Then sitting on the 
horse’s neck, he fixes a sti'ong bridle, AA’ithout a^ bit, to the 
loAA'er jaAv : tiiis he does b}' passing a narroAV thong through 
the eye-holes at the end of the reins, and seA'eral times round 
both jaAv and tongue. Tlie tAA'o front legs are noAV tied 
closely together AA-ith a strong leathern thong, fastened by 
a slip-knot. Tlie lazo, AA'hich boimd the three together, being 
then loosed, the horse rises Avith difficult}*. The Gaucho iioav 
holding fast the bridle fixed to the loAver jaAA*, leads the 
horse outside the corral. If a second man is present (other- 
AA*ise the trouble is much greater) he holds the animal’s head 
AA’hilst the first puts on the horse-cloths and saddle, and girtlis 
the AA’hole together. During this operation, tlie horse, from 
dread and astonishment at thus being bomid round the Araist, 
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tlirows himself over and over on the ground, and, till beaten, 
is umvilling to rise. At last, 'svhen the saddling is finished, 
the poor animal can hardly breathe from fear, and is white 
wth foam and sweat. The man now prepares to mount by 
pressing heaAily on the stivnip, so that the horse may not lose 
its balance ; and at the moment he tlirows his leg over the 
animal's back he pulls the slip-knot binding the front legs, 
and the beast is free. Some domidors '* pull the knot 
while the animal is lying on the ground, and, standing over 
the saddle, allow him to rise beneath tlicm. The horse, wild 
with dread, gives a few most violent bounds, and then starts 
off at full gallop; when quite exhausted, the man, by 
patience, brings him back to the corral, where, reeking hot 
and scarcelj' alive, the poor beast is let free. Tliose animals 
which will not gallop awaj", but obstinately throw themselves 
on the ground, arc by far the most troublesome. This pro- 
cess is tremendously severe, but in two or three trials the 
horse is liimcd. It is not, however, for some weeks that the 
animal is ridden with the iron bit and solid ring, for it must 
learn to associate the will of its rider with the feel of the 
rein before Ihc-most powerful bridle can be of any service. 

Animals arc so abundant in these countries that liumaniiy 
and self-interest arc not closely united ; therefore I fear it is 
that the fonner is here scarcely known. One diiy, riding in 
the Pam])as with a very respectable estancicro, my hm*se, being 
tired, lagged behind. Tlie man often shouted to me to spur 
him. When I remonstrated that it was a pity, for the horse 
was quite exhausted, Jic cried out, Why not? — never mind — 
spur him — it is 7my horse." I had then some clifficuly in making 
him comprehend that it was for the horse’s sake, and not on 
his account, that I did not choose to use my spurs. He 
exclaimed, with a look of great suiqirisc, Ah, Don Carlos, que 
cosa ! " It Avas clear that such an idea liad never before 
entered bis bead. 

The Gciuchos are well known to be perfect riders. The 
idea of being thrown, let ibc horse do Avhat it likes, never 
enters their head. Their criterion of a good rider is, a man 
Avho can manage an untamed colt, or who, if his horse falls^ 
alights on his own feet, or Avho can iierform other such 
exploits. I have lieard of a man belling that lie would 
throw his horse down twenty times, and that nineteen times 
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he would not fall himself. I recollect seeing a Gaucho riding 
a vei^’ stubborn horse, which three times succe.ssivel3' reared 
so high as to fall backwards with grctit riolence. The man 
judged TOth uncommon coolness the proper moment for 
slipinng off, not an instant before or after the right time ; and 
as soon as the horse got up, the man jumped on lus back, and 
at last thej' started at a g^op. The Gaucho never appears 
to exert any muscular force. I was one day Avatching a good 
rider, as we Avere galloping along at a rapid pace, and 
thought to myself, " Surely if the horse starts, j'ou appear so 
careless on j'oui* seat, you must fall.” At this moment a male 
ostrich sprang from its nest right beneath the horse’s nose : 
the j’oung colt boimded on one side like a stag; but as for the 
man, all that could be said AA'as, that he started and took 
fright along Avith liis horse. 

In Chile and Peru more pains are taken Arith the mouth of 
the horse than in La Plata, and this is eAudently a conse- 
quence of the more intricate nature of the countiy. In Cliile 
a horse is not considered perfectly broken till he can be 
brought up standing, in the midst of his full speed, on any 
particular spot, — ^for instance, on a cloak throAAn on the 
ground : or, again, he AAill charge a AA'all and, rearing, scrape 
the surface Arith his hoofs. I ha\'e seen an animal bounding 
Arith spirit, 3'et merel3’ reined by forefinger and thumb, 
taken at fuU gallop across a couity^ard, and tlien made to 
Avheel round the post of a verandah Arith great speed, but at 
so equal a distance tliat the rider, AA-ith outstretdied arm, all 
the Avliile kept one finger rubbing the post. Then making a 
demi-volte in the air, Avith the other arm outstretched in a 
like manner, he AA’heeled round Arith astonishing force in an 
opposite direction. 

Such a horse is avcII broken ; and although this at first may 
appear useless, it is far otherwise. It is onl 3 ' carrying that 
AA'hich is dail3’ necessary' into perfection. "WHien a buUock is 
checked and caught b3' the lazo, it Arill sometimes gallop 
round and round in a circle, and the horse, being alarmed at 
the grcfit strain, if not Avell broken, Arill not readily turn like 
the pivot of a Avheel. In consequence many men haA’e been 
killed; for if the lazo once takes a lAvist round a man's bod3* 
it will instanll 3 ', from the poAA'cr of the tAvo opposed animals, 
almost cut him in lAA'ain. On the same principle the races are 
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managed; the coiU'se is only two or three hundred yards long, 
the wsh being to have horses that 'can make a rapid dash. 
Tlie race-horses are trained not only to stand with their hoofs 
touching a line, but to draw all four feet together, so as at 
tlie first spring to biing into play ' the full action of tlie hind- 
quarters. In Cliile I was told an anecdote,''\vhich I believe' 
■was true; and it offers a good illustration of the use of a Avell- 
broken animal. A respectable man riding one day met two 
others, one of whom was mounted on a horse wliich he knew 
to have been stolen from himself. He challenged them ; 
they answered him by diwving their sabres and giving chase. 
The man, on his good .and fleet beast, kept just ahead : as he 
passed a thick bush he wheeled round it, and brought up his 
horse to a dead check. The pursuers were obliged to shoot 
on one side and ahead. Then instantly dashing on, light 
behind them, he buried his knife' in the back of one, 
■vfovmded the other, recovered his horse from the dying 
robber, and rode home. For these fe<ats of horsemanship two 
things are necessaiy : a most severe bit, like the Mameluke, 
the power of which, though seldom used, the horse knows 
full well ; and large blunt spurs, that c.an be applied either 
as a mere touch or as .an instrument of extreme pain. I con- 
ceive that with English spurs, the slightest touch of Avhich 
pricks the slun, it would be impossible to break in a horse 
after the South American fashion. 

At an estancia near Las Vacas large numbers of mares are 
A^eekly slaughtered for tlie sake of their hides, although 
Avortli only five paper dollars, or about half-a-croivn apiece. It 
seems at first sfrange that it can ansiyer to kill mares for such 
a trifle ; but as it is thought ridiculous in this co'untry ever to 
break in or ride a mare, they are of no value except for 
breeding. The only thing for Avhich 1 ever saw mares used 
was to tread out wheat from the ear ; for which purpose they 
were driven round a circular enclosure, ivhere the ivheat- 
sheaves ivere streived. The man employed for slaughtering 
the mares happened to be celebrated for his dexterity ■with 
the lazo. Standing at a distance of tivelve yards from the 
mouth of the coiTal, he has laid a ivager that he Avould catch 
by the legs every animal, ivithout missing one, as it rushed 
p.ast him. There was another man ivho said he would enter 
the con’al on foot, catch a mare, fasten her front legs 
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together, drive her out, throw her down, kill, skin, and stake 
the hide for dj'eing (which latter is a tedious job) ; and he 
engaged that he would perform this whole operation on 
twenty-two animals in one day. Or he would kill and take 
the skin oS fifty in the same time. This would have been a 
prodigious task, for it is considered a good day’s Avork to skin 
and stake the hides of fifteen or sixteen animals. 

November 26///. — I set out on my return in a direct line 
for Monte Video. Having heard of some giants’ bones at 
a neighbouring farm-house on the Sarandis, a small stream 
entering the Rio Negro, I rode there accompanied by my 
host, and purchased for the value of eighteenpence the 
head of the Toxodon.* When found it was quite perfect; 
but tlie boys knocked out some of the teeth with stones, and 
then set up the head as a mark to throw at. By a most 
fortunate chance I found a perfect tooth, which exactly fitted 
one of the sockets in this skull, embedded by itself on the 
banks of the Rio Tercero, at the distance of about one 
hundred and eighty miles from this place. I found remams 
of this extraordinaiy animal at two other places, so that it 
must formerly have been common. I found here, also, some 
large portions of the armour of a gigantic arraadillo-like 
animal, and part of the great head of a Mylodon. The bones 
of this head are so fresh, that they contain, according to the 
analysis by Mr T. Reeks, seven per cent, of animal matter ; 
and when placed in a spirit-lamp, they bum 'with a small 
fiame. Tlie number of the remains embedded in the gi’and 
estuary deposit which forms the Pampas and covers the 
granitic rocks of Banda Oriental must be extraordinarily 
great. I believe a straight line dra-wn in any direction 
through the Pampas would cut through some skeleton or 
bones. Besides those which I found during my short 
excursions, I heard of many othere, .and the origin of suCh 
names as “ the stream of the anim.al,” “ tlie hill of the giant ” 
is obvious. At other times I heard of the marvellous property 
of certain rivers, which had the power of changing small 
bones into large ; or, as some maintamed, the bones them- 


*I must express my obligation to Mr Keane, at whose house I was 
staying on the Berquelo, and to Mr Lumb at Buenos Ayres, for without 
their assistance these valuable remains would never have reached England. 
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selves grew. As far as I am aw’are, not one of these animals 
perished^ as was formerly supposed^ in the marshes or muddy 
river-beds of the present land,, but their bones have been ex- 
posed by the streams intersecting the subaqueous deposit in 
which they ■were originally embedded. We majit conclude 
that the Avhole area of the Pampas is one wide sepulchre of 
these extinct gigantic quadrupeds. 

By the middle of the day, on the 28th, we an-ived at 
Monte Video, having been two days and a-half on the road. 
The country for the whole way was of a very uniform 
character, some parts being rather more rocky and hilly than 
near the plateau. Not far from Monte Video we passed 
through the ■village of Las Pietras, so named from some large 
rounded masses of syenite. Its appearance was rather pretty. 
In this country a few fig-trees round a group of houses, and a 
site elevated a hundred feet above the general level, ought 
always to be called picturesque. 

During the last six months I have had an opportunity of 
seeing a little of the character of the inhabitants of these 
provinces. The Gauchos, or countrymen, are very superior to 
those who reside in the towns. The Gaucho is invariably 
most obliging, polite, and hospitable : I did not meet with 
even one instance of rudeness or inhospitality. He is modest, 
both respecting himself and country, but at the same time 
a spirited, bold fellow. On the other hand, many robberies 
.are committed, and there is much bloodshed: the habit of 
corrstarrtly wearing the knife is the chief cause of the latter. 
It is lamentable to hear how many lives are lost in trifling 
quarrels. In fighting, each party tries to mark the face of his 
adversary by slashing his nose or eyes ; as is often attested by 
deep and horrid-looking scar-s. Robberies .are a natural con- 
sequence of urriversal gambling, much drirrking, .arrd extreme 
indolence. At Mercedes, I asked two men why they did not 
work. One gravely said the days were too long ; the other 
'th.at he was too poor. The number of horses and the pro- 
fusion of food arc the destruction of all industry. Moreover, 
there are so marry feast-days; and again, rrothing can succeed 
without it be begun when the moon is on the increase ; so 
that half the month is lost from these two cartses. 

Police and justice are quite irreffreient. If a man who is 
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poor commits murder and is taken, he will be imprisoned, 
and perhaps even shot ; but if he is rich and has friends, he 
may rely on it no very severe consequence will ensue. It is 
curious that the most respectable inhabitants of the country 
invariably assist a murderer to escape; they seem to think 
that the indhidual sins against the Government and not 
against the people. A traveller has no protection besides 
his fire-arms ; and the constant habit of carrjnng them is the 
main check to more frequent robberies. 

The character of the higher and more educated classes, 
who reside in the towns, partakes, but perhaps in a lesser 
degree, of the good parts of the Gaucho, but is, I fear, 
stained by many ^^ces of which he is free. Sensualitj’, 
mockery of all religion, and the grossest corruption, are far 
.from uncommon. Nearly everj' public officer can be bribed. 
The head man in the post-office sold forged government 
franks. The Governor and Prime Minister openly combined 
to plunder the state. Justice, when gold came into play, 
was hardly expected by any one. I knew an Englishman, 
who went to the Chief-Justice (he told me that, not then 
understanding the ways of the place, he trembled as he 
entered the room), and said, '^Sir, I have come to offer you 
two hundred (paper) dollars (value about live pounds sterling) 
if you will arrest before a certain time a man "who has cheated 
me. I know it is against the law, but my lawj’er (naming 
him) recommended me to take this step.” Tlie ^ief-Justice 
smiled acquiescence, thanked him, and the man before night 
•was safe in prison. With this entire w’ant of principle in 
many of the leading men, with the country full of ill-paid, 
turbulent officers, the people yet hope that a democratic form 
of government can succeed ! 

On first entering societj' in these countries, two or three 
features strike one as particularly remarkable : the polite 
and dignified manners pen'ading every rank of life, the 
excellent taste displayed by the women in their dresses, and 
the equality amongst all ranks. At the Rio Colorado some 
men who kept the luunblest' shops used to dine with General 
Rosas. A son of a major at Bahia Blanca gained his livelihood 
by making pjiper cigars, and .he ■wished to accompany me, as 
guide or servant, to Buenos Ayres, but his father objected on 
the score of the danger alone. Many officers in the army can 
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neither read nor Avrite, yet all meet in society as equals. In 
Entre Rios^ the Sala consisted of only six representatives. One 
of tliem kept a common shop, and evidently was not degraded 
b)' the office. All this is what would be expected in a new 
country ; nevertheless the absence of gentlemen by profession 
appears to an EngUshman something strange. 

When speaking of these countries, the manner in which 
they have been brought up by their unnatural parent, Spain, 
should always be borne in mind. On the whole, perhaps, 
more credit is due for what has been done, than blame for 
that which may be deficient. It is impossible to doubt but 
that the extreme liberalism of these countries must ultimately 
lead to good results. - The very general toleration of foreign 
religions, the regard paid to the means of education, the 
freedom of the press, the facilities offered to all foreigners, and 
especially, as 1 am botmd to add, to every one professing the 
humblest pretensions to science, shoidd be recollected with 
gratitude by those who have visited Spanish South America. 

December 6lh. — The Beagle sailed from the Rio Plata, 
never again to enter its muddy stream. Our course Avas 
directed to Port Desire, on the coast of Patagonia. Before 
proceeding any further, I Avill here put together a fcAv 
observations made at sea. 

Several times when the ship has been some miles off the 
mouth of the Plata, and at other times Avhen off the shores of 
Northern Patagonia, Ave have been .surrounded by insects. 
One evening, when Ave Avere about ten miles from the Bay of 
San Bias, vast numbem of butterflies, in bands or flocks of 
countless myriads, extended as far as the eye could range. 
Even by the aid of a telescope it Avas not possible to see the 
space free from butterflies. Tlie seamen cried out "it Avas 
snoAving butterflies,” and such in fact Avas the appearance. 
More species than one Avere present, but the main part be- 
longed to a kind very similar to, but not identical Avith, the 
common English Colias edvsa. Some moths and hymenoptera 
accompanied the butterflies ; and a fine beetle (Calosoma') flew 
on boai'd. Other instances are loxoAvn of this beetle having 
been .caught far out at sea ; and this is the more remarkable, 
as the great numbei* of the Carabidee seldom or neA'er take 
Aving. The day had been fine and calm, and the one previous 
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to it equally so, with light and variable airs. Hence we 
cannot suppose that the insects were blo-wn off the land, but 
we must conclude that they volimtarily took flight. The 
great bands of the Colzas seem at first to afford an instance 
like those on record of the migrations of another butterfly, 
Vanessa cardiii ^ ; but the presence of other insects makes the 
case distinct, and even less intelligible. Before simset a 
strong breeze sprung up from the north, and this must have 
caused tens of thousands of the butterflies and other insects 
to have perished. 

On another occasion, when seventeen miles off Cape 
Corrientes, I had a net overboard to catch pelagic animals. 
Upon dra\%dng it up, to my surprise, I found a considerable 
number of beetles in it, and although in the open sea, they 
did not appear much injured by the salt water. I lost some 
of the specimens, but those which I preserved belonged to 
the genera Colt/mbeteSy HydroponiSj Hydrobuis (two species), 
Nolaphusy CzpnicuSy Adimonid^ and Scarabceiis, At first I thought 
that these insects had been bloAvn from the shore ; but upon 
reflecting that out of the eight species four were aquatic, and 
two others partly so, in their habits, it appeared to me most 
probable that they were floated into the sea by a small stream 
which drains a lake near Cape Corrientes. On any sup- 
position, it is an interesting circumstance to find live insects 
swimming in the open ocean seventeen miles from the nearest 
point of land. There are several accounts of insects having 
been blown off the Patagonian shore. Captain Cook observed 
it, as did^more lately Captain King in the Adventure. The 
cause probably is due to the want of shelter, both of trees and 
liills, so that an insect on the ^ving, Arith an off-shore breeze, 
Avould be very apt to be bloAm out to sea- The most remark- 
able instance I haA^e knoAvn of an insect being caught far 
from the land Avas that of a large grasshopper {Acrydhnn)^ 
Avhidi flcAv on board, when the Beagle was to AvindAvard of the 
Cape de Verd Islands, and Avhen the nearest point of land, 
not directly opposed to the trade-Avind, Avas Cape Blanco, on 
the coast of Africa, three hundred and seventy i^es distant- 1 

* Lyelfs Principles of Geology ^ a‘oI. iii. p. 63. 

tThe flies Avhich frequently accompany a ship for some days on its 
passage from harbour to harbour, Avan^ring from the A-essel, are soon lost, 
and all disappear. 
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delicate threads, but I am not sure whetlier this observation 
■\vas correct. 

One day at St F(5 I had a better opportunity of observing 
some similar facts. A spider which was about three-tenths of 
an inch in length, and which in its general appearance re- 
sembled a Citigrade (therefore quite different from the gos- 
samer), while standing on the summit of a post, darted forth 
four or live threads from its spinners. These, glittering in the 
sunshine, might be compared to diverging rays of light ; they 
were not, however, straight, but in imdulations like films of 
silk blovTi by the "wind. They were more than a yard in length, 
and diverged in an ascending direction from the orifices. 
The spider then suddenly let go its hold of the post, and was 
quickly borne out of sight. The day was hot and apparently 
quite calm ; yet under sxich circumstances, the atmosphere can 
never be so ti’anquil as not to affect a vane so delicate as the 
thread of a spider’s web. If during a wann day we look 
either at the shadow of any object cast on a bank, or over a 
level plain at a distant landmark, the effect of an ascending 
current of heated air is almost always evident : such upward 
currents, it has been remarked, are also shomi by the ascent of 
soap-bubbles, Avhich will not rise in an indoors room. Hence 
I think there is not much difficulty in understanding the ascent 
of the fine lines projected fi*om a spider’s spinners, and after- 
wards of the spider itself; the divergence of the lines has 
been attempted to be explained, I believe by Mr MuiTay, by 
their similar electrical condition. The circumstance of spiders 
of the same species, but of different sexes and ages, being 
found on several occasions at the distance of many leagues 
from the land, attached in vast itumbers to the lines, renders 
it probable that the habit of sailing through the air is as char- 
acteristic of this tribe, as that of diving is of the Argyroneta. 
We may then reject Lalreille’s supposition that the gossamer 
owes its origin indifferently to the young of seveiMl genei'a of 
spiders : although, as we have seen, the young of other 
spiders do possess the power of performing aerial voyages.^ 
During our different passages south of the Plata, I often 
towed astei'n a net made of bimting, and thus caught many 


^ Mr Blackwell, in his Researches m Zoology, has many excellent observa- 
tions on the habits of spiders. 
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spectacle. There vas a fresh breeze, and every part of the 
surface, which during the day is seen as foam, now glowed 
with a pale light. The vessel drove before her bows two 
billows of liquid phosphorus, add in her wake she was 
followed by a milky train. As faV as the eye reaehed, the 
crest -of every wave M'as bright, and the sky above the 
horizon, from the reflected glare of these livid flames, was 
not so utterl}' obscure as over the vault of the heavens. 

As we proceed farther southward tlie sea is seldom phos- 
phorescent; and off Cape Horn I do not recollect more than 
once having seen it so, and then it was far from being 
brilliant. This circumstance probably has a close connec- 
tion with the scarcity of organic beings in that part of the 
ocean. After the elaborate paper* by Ehrenberg, on the 
phosphorescence of the sea, it is almost superfluous on m3' 
part to make any observations on the subject. I may, how- 
ever, add that the same tom and irregular particles of gela- 
tinous matter, described by Ehrenberg, seem, in the southern 
as well as in the northern hemisphere, to be the common 
cause of this phenomenon. Tlie pai*ticles were so minute 
as easily to pass through fine gauze; yet many were dis- 
tinctly visible by the naked eye. The water when placed 
in a tumbler and agitated gave out sparks, but a small por- 
tion in a watch-glass scarcely ever was luminous. Ehrenberg 
states that these particles all retain a certain degree of 
irritability. My observations, some of which were made 
directly after taking up the water, gave a different result. 
I may also mention, that having used the net during one 
night, I allowed it to become partially dry, and having 
occasion twelve hours afterwards to employ it again, Lfound 
the whole surface sparkled as brightly as when first taken 
out of the water. It does not appear probable in this case 
that the particles could have remained so long alive. On 
one occasion, having kept a jelly-fish of the genus Diancea 
till it' was dead, the water in which it was placed became 
luminous. When the "waves scintillate with bright green 
sparlcs, I believe it is generally owing to minute crustacca. 
But there can be no doubt that very many other pelagic 
animals, when alive, are phosphorescent. 


* An abstract is given in No. IV, of the Magazine of Zoology and Botany, 
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* On two occasions 1 have observed the sea luminous at 
considerable depths beneath the surface. Near the mouth 
of the Plata, some cu'cular and oval patches, from t\vo lo 
four 3 ’ards in diameter, and with defined outlines, shone with 
a steady but pale light; while the surrounding water only 
gave out a few sparks. The appearance resembled the 
reflection of the moon, or some luminous body; for the 
edges were sinuous from the imdulations of the surface. The 
ship, which drew thirteen feet water, passed over ■witliout 
disturbing these patches. Thei’efore w’e must suppose that 
some animals were congregated together at a greater depth 
than the bottom of the A’essel. 

Near Fernando Noronha the sea gave out light in flashes. 
The appearance was very similar to that which might be 
expected from a'large fish moving rapidly through a luminous 
fluid. To this cause the sailors attributed it; at the time, 
however, I entertained some ' doubts, on account of the 
frequency and rapidity of the flashes. I have already re- 
marked that the phenomenon is very mudi more common in 
warm than in cold countries ; and I have sometimes imagined 
that a disturbed electrical condition of the atmosphere w'as 
most favoiurable to its production. Certainly I think the sea 
is most luminous after a few days of moi'e calm weather than 
ordinaiy, during which time it has s^ya^ned with various 
animals. Observing that the water charged with gelatinous 
particles is in an impure state, and that the luminous appear- 
ance in all common cases is produced by the a^tation of the 
fluid in contact ■with the atmosphere, I am inclined to 
consider that the phosphorescence is the- result of the 
decomposition of the organic particles, by which process (one 
is tempted almost to call it a kind of respiration) the ocean 
becomes purified. 

December 9.Srd . — We arrived at Port Desire, situated in 
lat. 47°, on the coast of Patagonia. The creek runs for 
about twenty miles inland, ■with an irregular ■width. The 
Beagle anchored a few miles ■witliin the entrance, in front 
of the ruins of an old Spanish settlement. * 

The same evening I went on shore. The first landing in 
any new countiy is very interesting, and especially when, as 
in Uiis case, the whole aspect bears the stamp of a marked 
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and individual character. At the height of between t\vo and 
three himdred feet above some masses of porjjhyrj' a wide 
plain extends, which is truly characteristic of Patagonia. 
The sirnface is quite level, and is composed of well-rounded 
shingle, mixed with a whitish eartli. Here and there scattered 
tufts of bro'wn wiry grass are supported, and, still more rarely, 
some low thorny bushes. The weather is dry and pleasant, 
and the fine blue sky is but seldom obscured. AMien stand- 
ing in the middle of one of these desert plains and looking 
towards the interior, the view is generaUy bounded by the 
escarpment of another plain, rather higher, but equally le%'el 
and desolate; and in every other direction the horizon is 
indistinct from the trembling mirage which seems to rise 
from the heated surface. 

In such a country the fate of the Spanish settlement was 
soon decided : the dij-ness of the climate during the greater 
part of the year, and the occasional “hostile attacks of the 
wandering Indians, compelled the colonists to desert their 
half-finished buildings. The style, however, in which they 
were commenced shows the strong and liberal hand of Spain 
in the old time. The result of all the attempts to colonise 
this side of America south of 41° has been miserable. Port 
Famine expresses by its name the lingering and extreme 
sufferings of several hundred "WTetched people, of whom one 
alone survived to relate their misfortunes. At St Joseph’s 
Bay, on the coast of Patagonia, a small settlement was 
made ; but during one Sunday the Indians made an attack 
and massacred the whole party, excepting two men, who 
remained captives during many years. At the Rio Negro I 
conversed with one of these men, now in extreme old age. 

The zoology of Patagonia is as limited as its Flora-* On 
the arid plains a few black beetles {Heleromera) might be 
seen slowly crawling about, and occasionally a lizard darted 


* I fouad here a species of cactus, d^cribed by Professor Henslow, 
under the name of Opuntia Darannii [J^Iagatine ^ Zoology a»d Botany, 
vol. i, p.^ AbS), win A was remartable % the irritability of the stamens, 
when 1 inserted either a piece of stick or the end of my finger in the 
flower. The s^ments of the perianth also dosed on the pistil, bat more 
slowly than the stamens. Plants of this family, generally considered as 
tropical, occur in_ North America (Zl«£vr and Clarl.es Travels, p. 22l), in 
the same high latitude as here— namely, in both cases, in 47 ®. 
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from side to side. Of birds we have three carrion hawks, 
;iiid in the valleys a few finches and insecl-fccdcrs. An ibis 
(Thcrhlicus luelanops — a sj^ccics said to be found in Central 
Africa) is not uncommon on the most desert parts : in their 
stomaclis I found grasslioppcrs, cicadiu, small lizards, and 
even scorpions/* At one time of the year these birds go 
in flocks, at another in pairs ; their cry is vciy loud and 
singular, like the neighing of the guanaco. 

The guanaco, or wild llama, is the characteristic quadruped 
of I lie plains of Patagonia; it is the South Amcriciin repre- 
sentative of the camel of the East. It is an elegant animal 
in a sUitc of nature, with a long ^lender neck and fine legs. 
It is very common over the whole of the temperate iiarts 
of tlic continent, as far south ns the islands near Cape Horn. 
It generally lives in small herds of from half-a-dozen to 
thirty in each ; but on the banks of the St Cruz we saw 
one herd \vlncb must have contained at least five hundred. 

They arc generally wild and extremely wary. Air Stokes 
told me tliat lie one daj^ saw through a glass a herd of these 
animals which evidently had been frightened, and -were run- 
ning away at full speed, nlthotigh their distance Avas so great 
that he could not distinguish them with his naked eye. The 
sportsman frequently receives the fii'st notice of their presence 
by hearing from a long distance their pceuliar shrill neighing 
note of alann. If lie then looks attentively, he Arill probably 
see the herd standing in a line on the side of some distant 
lull. On approaching nearer, a few more squeals arc given, 
and olT they set at an apparently slow, but really quick, 
canter, along some narrow beaten track to a neighbouring 
hill. If, however, by chance he abruptly meets a single 
aiiiin.al, or several together, they Avill generally stand motion- 
less .and intently gaze at him ; then perhaps move on a few 
yards, turn round, and look again. What is the cause of this 
ilitrcrence in their shyness? Do they mistake a man in 
the distance for their chief enemy the puma? Or does 
curiosity overcome their timidity? I’hat they arc curious is 
certain ; for if a person lies on the ground and plays strange 
antics, such as thro^ang up his feet in the air, they will almost 


'*Thc5c in*:ccls were not uncommon beneath stones. I found one 
cannibal scorpion quietly devouring nnotlicr. 
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always approach by degrees to reconnoitre him. It was an 
artifice that was repeatedly practised by our sportsmen with 
success, and it liad, moreover, the advantage of allo’wing 
several shots to be fired, which were all taken as j)arts of tlie 
performance. On the mountains of Tierra del Fnego I have 
more than once seen a guanaco, on being approached, not 
only neigh and squeal, but prance and leap about in the 
most ridiculous manner, apparently in defiance as a challenge. 
These animals are very easily domesticated, and I have seen 
some thus kept in Northern Patagonia near a house, though 
not under any restrain L Tliey are in this state very bold, and'- 
readily attack a man by striking him from behind vrith both 
knees. It is asserted that the motive for these attacks is 
jealous}*' on account of their females. The 'wild guanacos, 
however, have no idea of defence; even a single dog wll 
secure one of these large animals till the huntsman can come 
up. In many of their habits they are like sheep in a flock. 
Thus, when they see men approaching in several directions 
on horseback, they soon become bewildered, and know not 
■which vray to run. This greatly facilitates the Indian method 
of hunting, for they are thus easily driven to a central point, 
and are encompassed. 

The guanacos readily take to the water : several times at 
Port Valdos they were seen swimming from island to island. 
Byron, in his voyage, says he saw them drinking salt- 
water. Some of our officers likewise saw' a herd apparently 
drinking the briny fluid from a salina near Cape Blanco. 

I imagine in several parts of the countiy, if they do not 
drink salt-water, they drink none at all. In the middle of 
the day they frequently roll in the dust, in saucer-shaped 
hollows. The males fight together; two one day passed 
quite close to me, squealing and trying to bite eadi other; 
and several w'ere shot -with their hides deeply scored- Herds 
sometimes appear to set out on exploring parties ; at Bahia 
Blanca, where, within thirty miles of the coast, these animals 
are extremely unfrequent, I one day saw the tracks of thirty 
or fort}', which had come in a direct line to a muddy salt- 
water creek. They then must have perceived that they were 
approaching the sea, for they had wheeled *wilh the regularity 
of cavalry, and had returned back in as straight a line as 
they had advanced. The guanacos have one singular habit. 
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■which is to me quite inexplicable ; namely, that on successive 
tlays Ihej' drop their dung in the same defined heap. I saw 
one of these heaps whicli was eight R.ct ‘in diameter, and 
Mas comjioscd of a large quantity. This habit, according to 
M. A. d’Orbigny, is common to all the species of tlic genus ; 
it is very useful to the Peruvian Indians, who use the dung 
for fuel, and arc thus saved the trouble of collecting it. 

The guanacos appear to h.avc favourite spots for l^nng down 
to die. On the banks of the St Cru?,, in ccrlain circumscribed 
spaces, which were generally bushy and all near the river, the 
ground was actually white with bones. On one sueh spot I 
counted between ten and twenty heads. I particularly ex- 
amined the bones ; they did not appear, ns some scattered 
ones which I luid seen, gnawed or broken, as if dragged 
together by beasts of prc}’. Tlic animals in most cases must 
have crawled, before dying, beneath and amongst the bushes. 
Mr Bj'iioe informs me that during a former voyage he ob- 
scrv'cd the same circumstance on the banks of the Rio 
Gallegos. I do not at all understand the reason of this, 
hut I may obsen'c that the wounded guanacos at the St Cruz 
invariably walked towards the river. At St Jago in the Cape 
dc \’ertl Islands, I remember having seen in a ravine a retired 
comer covered with bones of the goat ; we at the time ex- 
claimed that it wiLs the burial-ground of all the goats in the 
island. I mention these trifling circumstances, because in 
certain cases they might explain the occurrence of a number 
of uninjured bones in a cave, or buried under alluvial accumu- 
lations ; and likewise the cause why ccrUiin animals are more 
commonly embedded than others in sedimentaiy deposits. 

One day the yawl was sent under the command of Mr 
Chaffers, with three days’ provisions, to sitrve3' the upper part 
of the harbour. In the morning we searched for some water- 
ing-places mentioned in an old Spanish chart. We found one 
creek, at the head of which there was a trickling rill (the first 
we had seen) of brackish water. Here the tide compelled us 
to wail several hours ; and in the interval I- walked some 
miles into the ujtcrior. The plain, as usual, consisted of 
gravel, mingled with soil resembling chalk in appearance, but 
very different from it in nature. From the softness of these 
materials, it was worn into many gulleys. There was not a 
tree, and, excepting the guanaco, which stood on the hill-lo}! 
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a Avatcliful sentinel over its herd, scarcely an animal or a bird. 
All was stillness and desolation. Yet in passing over these 
scenes, without one bright object near, a^^ ill-defined but 
strong sense of pleasure is vividly excited. One asked how 
many ages the plain had thus lasted, and how many more it 
was doomed thus to continue. 

“ None can reply — all seems eternal po'v. 

The wilderness has a mysterious totig'ic, 

"Which teaches awful doubt.”* 

In the evening wc sailed a few miles farther up, and then 
pitched the tents for the night. By the middle of the next 
day the yawl was aground, and, from the shoalness of the water, 
could not proceed anj’ higher. The Avater being fotmd partly 
fresh, Mr Chaffers took the dingey and went up hvo or three 
miles farther, where she also grounded, but in a fresh-Avater 

most insignificant in size, it Avould be difficult to account for 
its origin, except from the melting snoAv on the Cordillera. 
At the spot Avherc avc bivouacked, AA-e Avefc sun'ounded by 
bold cliffs and steep pinnacles of porph^ny. I do not think 1 
ever saAV a spot Avhich appeared more secluded from the rest 
of the Avorld than this rocky creAuce in the AA’ild plain. 

The second day after our return to the anchorage a parly 
of officers and myself Avent to ransack an old Indian grave, 
AA'hich I had found on the summit of a neighbouring hill. 
Taa'o immense stones, each probably Aveighing at least a 
couple of tons, had been placed in front of a ledge of rock 
about six feet high. At the bottom of the gi’uve, on the hard 
rock, there Avas a layer of earth about a foot deep, Avhich must 
have been brought up from the plain beloAV. Above it a 
pavement of flat stones Avas placed, on AA’lnch others AA'ere 
piled so as to fill up the space betAveen tlic ledge and the 
Iavo great blocks. To complete the grave, the Indians had 
contriA'ed to detach from the ledge a huge fragment, and to 
llirnAA”^ it oA'er the pile so as to rest on the Iavo blocks. We 
undermined the grave on both sides, but could not find any 
relics, or even bones. The latter probably had decayed long 
since (in Avhich case the grave must have been of extreme 


* Shelley, lines on Mont Blanc. 
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antiquity), for I found in another place some smaller heaps, 
beneath which a very few crumbling fragments could yet be 
distinguished as having belonged to a man. Falconer states, 
that where an Indian dies he is buried, but that subsequently 
his bones are carefully taken up and carried, let the distance 
be ever so great, to be deposited near the sea-coast. This 
custom, I think, maj* be accoimted for by recollecting, that 
before the introduction of horses, these Indians must have led 
nejirly the same life as the Fuegians now do, and therefore 
generally have resided in the neighbourhood of the sea. 
The common prejudice of l^ung where one’s ancestors have 
lain, would make the now roaming Indians bring the less 
perishable part of their dead to their ancient biunal-groimd on 
the coast. 


January Olh, ISS-t. — Before it was dark the Beagle anchored 
in the fine spacious harbour of Port St Jidian, situated about 
one hundred and ten miles to the south of Port Desire. Wc 
remamed here eight da 3 's. The countiy is nearly' similar to 
that of Port Desire, but perhaps rather more sterile. One 
day a party accompanied Captain Fit!-, Roy on a long walk 
round the head of the harbour. We were eleven hours 
without tasting any water, and some of the part}^ were quite 
e.\hausted. From the summit of a hill (since well named 
fhirstj' Hill) a fine lake was spied, and two of the party pro- 
ceeded with concerted signals to show whether it ■was fresh 
water. What was our disappointment to find a sno'w-white 
expanse of salt, crystallised in great cubes ! We attributed 
our extreme thirst to the dtyness of the atmosphere; but 
whatever the cause might be, we were exceedingly glad late 
m the evening to get back to the boats. Although -vve could 
nowhere find, during our whole lasit, a single drop of fresh 
water, y&\, some must exist ; for by an odd chance I found on 
tlie surface of the sjilt water, near the head of the bay, a 
ColjTObetes not quite dead, which must have lived in some 
not far distant pool. Tliree other insects (a Cincindella, like 
Ittlhnda, a Cymindis, and a Harpalus, which all live on muddy 
flats, occMiomilly overflowed by the sea), and one other found 
dead on the plain, complete the list of the beetles. A good- 
.y KTabanm)jus extremely numerous, and tormented 
J common horse-fly, which is so 
tioublesome m the shady lanes of England, 4longs to this 
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same genus. We here have the puzzle tliat so frequently 
occurs in the case of mosquitoes — on the blood of what animals 
do these insects commonly feed ? The guanaco is nearly the 
only warm-blooded quadruped, and it is found in quite incon- 
siderable numbers compared with the multitude of flies. 

The geology of Patagonia is interesting. Differently from 
Europe, where the tertiary fonnations appear to have aceumii- 
lated in bays, here along hundreds of miles of coast we have 
one great deposit, -including many tertiary shells, all appar- 
ently extinct. The most common shell is a massive gigantic 
oyster, sometimes even a foot in diameter. These beds are 
covered by others of a peculiar soft white stone, including 
much gypsum, and resembling chalk, but really of a piimi- 
ceous nature. It is highly remarkable, from being composed, 
to at least one-tenth part of its bulk, of infusoria : Professor 
Ehrenberg has already ascertained in it thirty oceanic forms. 
This bed extends for 500 miles along the coast, and probably 
for a considerably greater distance. At Port St Julian its 
thickness is more than 800 feet ! These white beds are 
eveiywhere capped by a mass of gravel, forming probably one 
of the largest beds of shingle in the world : it certainly 
extends from near the Rio Colorado to between 600 and 700 
nautical miles southward : at Santa Cruz (a river a little south 
of St Julian), it reaches to the foot of the Cordillera; half-way 
up the river, its thickness is more than 200 feet ; it probably 
everywhere extends to this great chain, Avhence the w'ell- 
rounded pebbles of porphyiy have been derived : we may 
consider its average breadth as 200 miles, and its average 
thickness as about 50 feet. If this great bed of pebbles, 
without including the mud necessarily derived from their 
attrition, was piled into a mound, it would form a great 
mountain chain ! Wlien we consider that all these pebbles, 
coimtless as the grains of sand in. the desert, have been 
derived from the slow falling of masses of rock bn the old 
coast-lines and banks of rivers; and that these fragments 
have been dashed into smaller pieces, and that each of them 
has since been .slowly rolled, rounded, and far transported, 
the mind is stupefled in thinking over the long, absolutely 
necessary, lapse of years. Yet all this gi'avel has been 
transported, and probably rounded, subsequently to the 
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deposition of the -white bedSj and long subsequently to the 
underlying beds ■\nth the tertiary shells. 

' Eveiy thing in this southern continent ' has Ijeen effectetl on 
a gi’and scjile : the land, from the. Ilio Plata to Tierra del 
Fuego, a distance of 1200 miles, has been raised in mass (and 
in Patagonia to a height of between 300 and 400 feet), -within 
the period of the now existing sea*shells. The old and 
wesithered shells left on the surface of the upraised plain still 
partially retain their coloiu-s. ' Tlie uprising movement has 
been interrupted by at least eight long periods of rest,’ during 
which the sea ate deeply back into the land, forming at suc- 
cessive levels the long lines, of diifs or escarpments whicli 
seijarate the different plains as they-rise like steps one behind 
the other. The elevatoiy movement, and the eating-back 
power of the sea during the periods of rest, have been equable 
over long lines of coast ; for I -was astonished to find that the 
step-like plains stand at nearly corresponding heights at fat 
distant points. The lowest plain is 90 feet high ; and the 
highest, which I, ascended near the coast, is 950 feet; and of 
ftis only relict are left in the form of flat gravel-capped hills. 
Tlie upper plain of Santa Cruz slopes up to a height of 3000 
feet at the foot of the Cordillera. I have said that within the 
existing sea-shells Patagonia has been upraised 300 
to 400 feet : I may add that, wthin the period when icebergs 
transported boulders over the upper plain of Santa Cniz, the 
^e^st 1500 feet. Nor has Pata^nia 
f by upward movements : the extinct. tertiary 

shells from Port St Julian and Santa Cruz cannot have lived 
according to Professor E. Forbes, in a greater depth of water 
than from 40 to 250 feet ; but they are now covered ■\vith sea- 

tlie ued ot the sea, on which these shells once lived must 
have sunk do-wnwards several hundred feet, to allow of the 
o/^rJ superincumbent strata. \Vliat'a histoi-y 

PaCKedf®” ““ ^P'y-'™=ta.ctea coast if 
At PortStJrihn..^ in some red mud capping the gmvel on 

P-M-j ■-« found numerous 
iri lat. 52“ 4 '. Some of the W" i ’ R- Gallegos, 

to have .belonged to an armadillo ThKifn’ others are small, and appear 
discovery; * ^ ^ interesting and important 
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tlic 90-feet plain, I foniul half Llie skeleton of the Macrau- 
chenia Palac/ionica, n remarkable qiiaclrupccl, full as large as a 
camel. It belongs to the .same division of tlic Pachidcrmala 
with the rhinoceros, tapir, and pal moth criiim ; but in the 
stnieture of the bones of its long neck it .shows a clear 
relation to the camel, or rather to tlic guanaco or llama. 
From recent sea-shells being found on two of the higher 
step-formed ]>1ains, which must have been modelled and 
upraised before the mud w'as deposited in which the Mac- 
rauchenia was entombed, it is certain that this curious 
{piadrupcd lived long after the sea was inhabited by its 
present .shells. I was at first much surprised how a large 
quadruped could so lately have subsisted, in lot. 49* 15', 
on these wretched gravel plains with their .stunted vegeta- 
tion; but the relationship of the Macrauchciiia to the guanaco, 
now an inhabitant of the mo.st sterile part.s, partly e.vplains 
this difficulty. 

The relationship, though distant, between the Macrau- 
chenia and the guanaco, between the ToNodon and the 
capybara, — the closer relationship between the many extinct 
Edcntala and the bring, sloths, ant-eaters, and amiadilloes, 
now so eminently characteristic of South Amcric.'in zoology, — 
and the still closer relationship between the fossil and living 
s))ccies of C/oiomt/s aiul Hi/tlrnclia:riis, arc most interesting 
facts. This relationship is shown wonderfully — as wonder- 
fully ns between the fossil and extinct marsiqnnl animals of 
Australia — by the great collection lately brought to Europe 
from the caves of Brazil by MAI. Lund and Clausen. In this 
collection there arc extinct species of all the thirty-two 
genera, excepting four, of the terrestrial quadrupeds now 
inhabiting the provinces in which the caves occur ; and the 
extinct species arc much more numerous than those now 
bring: there arc fos.sil ant-eaters, armadillocs, tajiins, pccciirics, 
gunnacos, opossums, and numerous South American gnawers 
and monkeys, and other animals. This wonderful relationship 
in the same continent between the dead and the living will, 
I do not doubt, hereafter throw more light on the ajipcarancc 
of organic beings on our earth, and their disappearance from 
it, than any other class of facts. 

It is impossible to reflect on the changed state of the 
American coiitincnt without the deepest astonishmenL 
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Formerly it must have swannccl with great monsters : now 
wc find mere pigmies, compared with the antecedent, allied 
races. If Buffbn had known of the gigantic sloth and 
armadillo -lilce animals, and of the lost Pachydcrmala, he 
might have said with a greater semblance or truth that 
the creative force in America had lost its power, rather 
than that it had never possessed great vigour. The greater 
number, if not all, of these extinct quadrupeds lived at a 
late period, and were the contemporaries of most of the 
e.visting sea-shells. Since they lived, no very great change 
in the form of the land can have taken place. What, 
then, has exterminated so many species and whole genera ? 
The mind at first is irresistibly Imrried into the belief of 
some great catastrophe; but thus to destroy animals, both 
large and small, in Southern Patagonia, in Brazil, on the 
Cordillera of Peru, in North America up to Behring's 
Straits, we must shake the entire framework of the globe. 
An examination, moreover, of the geology of La Plata and 
Patagonia leads to the belief that all the features of the 


land result from slow and gradual changes. It appears 
from the character of the fossils in Europe, Asia, Australia, 
and in North and South America that those conditions 
which favour the life of the larger quadrupeds were lately 
co-extensive ■with the world : what those conditions were, 
no one has yet even conjectured. It could hardly have 
been a change of temperature, which at about the same 
time destroyed the inhabitants of tropical, temperate, and 
arctic latitudes on both sides of the globe. In North 
America we positively know from Mr Lyell that the large 
quadn^eds lived subsequently to that period when boulders 
■were brought into latitudes at which icebergs now never 
arrive: from conclusive but indii-ect reasons we may feel 
sure that in the southern hemisphere the Macrauchenia, 
also, lived long subsequently to the ice-transporting boulder- 
penod. Did man, after his first inroad into South America, 
destroy, as has been suggested, the unwieldy Megatherium 
and the other EdcnMa} We must at least look to some 
other «|use for the destniction of the little tucutuco at 
Balua Blanca, ^d of the many fossil mice and other small 
quadrupeds in Brazil. No one 'will imagine that a drought, 
even far severer than those which cause such losses in the 
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provinces of La Plata, could destroy every individual of 
every species from Southern Patagonia to Behring’s Straits. 
What shall we say of the cxlinctinii of the horse? Did 
those plains fail of pasture, which have shicc been ovcn'un 
by thousands and hundreds of thousands of the descendants 
of the stock introduced by the Spaniards? Have the sub- 
sequently 'introduced species consumed the food of the 
great antecedent races? Can we believe that the capybara 
has bikcn the food of the Toxodon, the guanaco of the 
Macrauohenia, the existing small Edentata of their numer- 
ous gigantic protot3qies? Cei'tainlj’, no fact in the long 
historj' of the worhl is so startling as the wide and re- 
peated exterminations of its inhabiUints. 

Nevertheless, if we consider iJie subject under another 
point of view, it will apjiear less perplexing. We do not 
stcadil}' bear in mind, how profoundly ignorant we are of 
the conditions of existence of eveiy animal ; nor do v'e 
alwaj's remember that some eheck is constantl}' prevent- 
ing the too rapid increase of cveiy organised being left in 
a state of nature. The supply of food, on an average, re- 
mains coiistmt; 3'et the tendenej' in every animal to in- 
crease by propagation is geometrical ; and its surprising 
effects have nowhere been more astonishingly' showi than 
in the case of the European animals run wild during the 
last fcAv centuries in America. Every animal in a state of 
nature regularly breeds; yet in a species long established, 
any great increase in numbers is obviously impossible, and 
must be checked by some means. We are, nevertheless, 
seldom able w’ith cerUiinty to tell in anj' given species, 
at what period of life, or at w’hat period of the year, or 
whether only at long intervals, the check falls; or, again, 
what is the precise nature of tlie check. Hence prob- 
ably it is that we feel so little surprise at one of two 
species closely allied in habits being rare and the other 
abundant in the same district; or, again, that one 
should be abundant in one district, and another, filing 
the same place in the economy of nature, should be abun- 
dant in a neighbouring district, differing very little in its 
conditions. If asked how this is, one immediately replies 
that it is determined by some slight difference in climate, 
food, or the number, of enemies : j'et how rarely, if ever, 
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we can point out the precise cause and manner of action 
of the check 1 We are, tlierefore, driven to the conclusion 
that causes generally quite inappreciable by us determine 
Avhether a given species shall be abundant or scanty in 
numbers, 

Iii the cases where we can trace the extinction of a 
species through man; either w'holly or in one limited dis- 
trict, we know that it becomes rarer and rarer, and is 
then lost: it would be difHcult to point out any just dis- 
tinction* between a species destroyed by man or by the 
increase of its natural enemies. The evidence of rarity 
preceding extinction is more striking in the successive 
tcrtiaiy strata, as remarked by several able observers; it 
has often been found that a shell very common in a tertiary 
stratum is now most rare, and has ev^en long been thought 
to be extinct. If then, as appears probable, species first 
become rare and then extinct — if the too rapid increase of 
every species, even the most favoured, is steadily checked, 
as we must admit, though how and when it is hard to say 
— and if we see, without the smallest surprise, though 
unable to assign the precise reason, one species abundant 
and another closely-allied species rare in the same district 
—why should we feel such great astonishment at the 
rarity being carried a step farther to extinction? An 
action going on, on every side of us, and yet barely 
appreciable, might surely be canied a little farther, with- 
out exciting our observation. Who would feel any great 
surprise at hearing that the Megalonyx was formerly rare 
compared with the Megatherium, or that one of the fossil 
monkeys was few in number compared with one of the 
now living monke:^? and yet, in this comparative rarity, 
we shoidd have the plainest evidence of less favourable 
conditions for their existence. To admit that species gener- 
ally become rare before they become extinct — to feel no 
surprise at the comparative rarity of one snccies ivilb 
«nolI.er, and yet to call in some Ltn.otd?,^„r7S and 
o marvel greatly when a species ceases to existf appears 

™ ’’y Mr Lyell, in his 
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to me much the same as to admit that sickness in the 
individual is the prelude to cleiith — to feel no surprise at 
sickness — but when the sick man dies, to wonder, and 
to believe that be died tbrongb violence. 
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UIL IS/A, 1834. — The Beagle anchored Mithin 
the mouth of the Santa Cruz. Tliis river is 
situated about sixty miles south of Port St 
Julian. During the last voyage. Captain Stokes 
proceeded thirty miles up it, but then, from 
the want of provisions, was obliged to return. Excepting 
wbat was discovered at that time, scarcely anything was 
known about this large river. Captain Fitz Roy noAv de- 
termined to follow its course as far as time would allow. 
On the ISth three Avhale- boats stalled, canning three 
weeks* provisions and the party consisted of twenty- five 
souls — a force which would have been sufficient to have 
defied a host of Indians. ^Vith a strong flood-tide and a 
fine day w’e made a good run, soon drank some of the 
fresh water, and were at niglit nearlj' above the tidal 
influence. 

The river here assumed a size and ajipearance which, 
even -at the liighest point we ultimately readied, was 
scarcely diminished It was generally from tliree to four 
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hundred yards broad, and in the middle about seventeen 
feet deep. The rapidity of the current, -which in its whole 
course runs at the rate of from four to six knots an hour, 
is perhaps its most remarkable feature. The Avater is of 
a fine blue colour, but Avith a slight milky tinge, and not 
so transparent as at fii’st sight Avould have been expected. 
It floAvs OA'er a bed of pebbles, like those AA'hich compose 
the beach aird the surrounding plains. It runs in a A\ind- 
ing course through a valle}’, Avhich ex'tends in a direct line 
AvestAvard. This valley varies from five to ten miles in 
breadth ; it is bounded by ste23-fonned terraces, Avhich rise 
in most parts, one above the other, to the height of five 
Iiundred feet, and have on the opposite sides a remark- 
able correspondence. 

April 19lh. — Against so strong a current it Avas, of course, 
quite impossible to roAv or sail ; consequently the three 
boats Avere fastened together head and stern, Iavo hands 
left in each, and the rest came on shore to track. As the 
general arrangements made by Captain Fitz Roy Avere very 
good for facilitating the AA'ork of all, and as all had a .share 
in it, I AA-ill describe the system. The party, including 
every one, Avas diArided into tAvo spells, each of Avhich 
hauled at the tracking line alternately for an hour and a 
half. The officers of each boat lived AAith, ate the same 
food, and slept in the same tent Avith their creAv, so that 
each boat Avas quite independent of the others. After sun- 
set the first level spot Avhere any bushes Avere groAving, 
Avas chosen for our night’s lodging. Each of the creAV 
took it in turns to be cook. Immediately the boat AA'as 
hauled up, the cook made his fire ; tAvo others pitched the 
tent ; the coxsAvain handed the things out of the boat ; 
the rest carried them up to the tents and collected fire- 
Avood. By this order, in half- an -hour everything AA'as 
residy for the night. A Avatch of tAvo men and an officer 
Avas always kept, Avhose duty it Avas to look after the boats, 
keep up the fire, and guard against Indians. Each in the 
party had his one hour eveiy night. 

During this day Ave tracked but a short distance, for 
there Avere many islets, covered by thorny bushes, and 
the channels betAv-een them Avere shalloAv. 

April 20//t. — ^\Ve passed the islands and set to AV'ork. Our 
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regular day’s march, although it was hard enough, earned 
us on an average only ten miles in a straight line, and 
perhaps fifteen or twenty altogether. Beyond the place 
where we slept last night, the country is completely ierra 
mcogtixlay for it was there that Captain Stokes turned back. 
We saw in the distance a great smoke, and found the 
skeleton of a horse, so we knew that Indians were in the 
neighbourhood. On the next morning (21st) tracks of a 
party of horse, and mai'ks left by the trailing of the chuzos, 
or long si)cars, were ohseiwed on the ground. It was gener- 
ally thought that the Indians had reconnoitred us during 
the night. Shortly afterwards we came to a spot where, 
from the fresh footsteps of men, children, imd horses, it 
was evident that the parly had crossed the river. 

jipril 22ml . — The countr}’' remained the same, and was 
extremely uninteresting. The complete similarity of the 
])roductions throughout Patagonia is one of its most striking 
characters. Tlie level plains of arid shingle support the 
same stunted and dwarf plants; and in the valleys the 
same thom-bcaring buslics grow. Eveiywhere we sec the 
same birds and insects. Even the verj^ banks of the river, 
and of the clear streamlets which entered it, were scarcely 
enlivened by a brighter tint of gi’een. The curse of sterility 
is on the land, and the water flowing over a bed of pebbles 
j)artakes of the same cui^se. Hence the number of water- 
fowl is very scanty; for there is nothing to support life 
in the stream of this ban*en river. 

Patagonia, j)oor as she is in some respects, can, however, 
boast of a greater stock of small rodents'’^ than perhaps any 
other country in the world. Several species of mice are ex- 
ternally characterised by large thin ears and a veiy fine fur. 
These little animals swarm amongst the thickets in the valleys, 
Avhere they cannot for months together taste a droj) of water 
excepting the dew. The}" all seem to be cannibals ; for no 
sooner was a mouse caught in one of my traps than it was de- 
voured by others. A small and delicately-shaped fox, which is 
likewse veiy abundant, probably derives its entire support from 

• 1 he deserts of Syna arc characterised, according to Volncy (tom. i. 
P- 35 hy woody bushes, numerous rats, gazelles, and hares. In the land- 
scape of Patagonia the guanaco replaces the gazelle, and the agouti the 
hare. 
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these small animals. The guanaco is also in its proper district ; 
herds of fifty or a hundred were common; and, as I have 
stated, we saw one wliich must have contained at least five 
hundred. The puma, Avith the condor and other carrion- 
haAvks in its ti'ain, folloAvs and preys upon these animals. 
The footsteps of the puma Avere to be seen almost every- 
Avhere on the banks of the river ; and the remains of several 
guanacos, Avith their necks dislocated and bones broken, 
shoAved hoAV they had met their death. 

April 24/A — Like the navigators of old Avhen approaching 
an unknoAAui land, aa'c examined and AA’atched for the most 
trivial sign of a change. The drifted tiunk of a tree, or a 
boulder of primitive rock, Avas hailed Avith joy, as if Ave had 
seen a forest groAring on the flanks of the Cordillera. The 
top, hoAvever, of a heaA^y bank of clouds, Avhich remained 
almost constantly in one position, Avas the most promising sign, 
and eventually turned out a true harbinger. At first the 
clouds Avere mistaken for the mountains themselves, instead of 
the masses of vapour condensed by their icy summits. 

April 26lh . — ^\Ve this day met Avith a marked change in the 
geological structure of the plains. From the first starting I 
had carefull}' ex-amined the gravel in the river, and for the 
last tAvo days had noticed the presence of a few small pebbles 
of a very cellular basalt. These gradually increased in number 
and in size, but none Avere as large as a nuin’s head. This 
morning, hoAvever, pebbles of the same rock, but more com- 
pact, suddenly became abundant, and in the course of half-an- 
hour Ave saw, at the distance of five or six miles, the angular 
edge of a great basaltic platform. MHien Ave arrived at its base 
Ave found the stream bubbling among the fallen blocks. For 
the next twenty-height miles the river-course Avas encumbered 
Avith these basaltic masses. Above that limit immense frag- 
ments of primitive rocks, derived from the surrounding 
boulder-formation, Avere equally numerous. None of the frag-- 
ments of any considerable size had been Avashed more than 
three or four miles doAvn the river beloAv their parent source : 
considering the singular rapidity of the gi'eat body of Avater 
in the Santa Cniz, tind that no still reaches occur in any part, 
this example is a most striking one of the inefficiency of 
rivers in ti'ansporting even moderately-sized fragments. 

The basalt is only lava, Avhich has floAved beneath the sea ; 
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but the eruptions must have been on the grandest scale. At 
the point where we first met this formation it was one hun- 
dred and tAventy feet in thickness; followng up the river 
course, the surface imperceptibly rose and the mass became 
thicker, so that at forty miles above the first station it was 
tliree hundred and twenty feet thick. What the thickness 
may be close to the Cordillera, I have no means of knowing, 
but the platform there attains a height of about three 
thousand feet above the level of the sea : we must therefore 
look to the mountains of that great chain for its source ; and 
worthy of such a source are streams that have flowed over the 
gently inclined bed of the sea to a distance of one hundred 
miles. At the first glance of the basaltic cliffs on the opposite 
sides of the valley, it was evident that the strata once were 
united. WTiat power, then, has removed along a whole line 
of country a solid mass of very hard rock, which had an aver- 
age thickness of nearly three hundred feet, and a breadth 
vaiying from rather less than two miles to four miles ? The 
river, though it has so little power in transporting even incon- 
siderable fragments, yet in the lapse of ages might produce 
by its gradual erosion an effect of which it is difficult to- judge 
the amount. But in this case, independently of the insignifi- 
cance of such an agency, good reasons can be assigned for be- 
lieving that this valley “was fonnerly occupied by an arm of 
the sea. It is needless in this work to detail the arguments 
.leading to this conclusion, derived from the form and the 
nature of the step-formed teiTaces on both sides of the valle}', 
from the manner in which the bottom of the valley near the 
Andes expands into a gi'eat estuaiy-like plain 'vvith sand- 
hillocks on it, and from the occurrence of a few sea-shells 
lying in the bed of tlie river. If I had space I could prove 
that South America was formerly here cut off by a strait, join- 
ing the Atlantic and Pacific oceans, like that of Magellan. 
But it may yet be asked. How has the solid basalt been 
removed? Geologists formerly would have brought into play 
the violent action of some ovenvhelming ddbdcle ; but in this 
case such a supposition would have been quite inadmissible ; 
because the same step-like plains, with existing sea-shells lying 
on tlieir surface, wiiich front the long line of the Patagonian 
coast, sweej^ up on each side of the valley of Santa Ci*uz. No 
possible action of any flood could thus have modelled the land^ 



183 


THE CONDOR 


either within the vnlley or along the open coast; and h}' 
the formation of such step-like plains or tcmiccs the valley 
itself has been holloMcd out. Although wc know tliat there 
are tides, wliich run witliin the Narrows of the Strait of Ma- 
gellan at the rate of eight knots an hour, yet we must confess 
that it makes the head almost giddy to reflect on the number 
of years, eentuiy after centurj', wliich tlie tides, unaided by a 
heavy surf, must have required to have corroded so vast an 
area and thickness of solid basaltic lava. Nevertheless, wc 
must believe that the strata, undermined by the waters of this 
ancient strait, were broken up into huge fragments, and these 
13’ing scattered on the beach, were reduced first to smaller 
blocks, then to pebbles, and lastl}' to the most impalpable 
mud, Avhich the tides drifted far into the Eastern or Western 
Ocean. 

With the change in the geological structure of the plains 
the character of the landscajie likewise altered. While 
rambling up some of the narrow and roclcy dcfilc.s, I could 
almost have fancied myself transjiorlcd b.ick again to the 
barren vallej’s of the island of St Jago. Among the basidtic 
cliffs I found some jilaiils which I luid seen nowhere else, 
but others I recognised as being wanderers from I’icrra del 
Fuego. Tliesc porous rocks serve as a reservoir for the scant}’ 
ram-water ; and consequently on the line where the igneous 
and scdimcntaiy form.ations unite, some small springs (most 
rare occurrences in Patagonia) buret forth ; and they could 
be distinguished at a distance by the circumscribed patches 
of bright green herbage. 

April null . — ^'Fhc bed of the river became rather nairower, 
.and hence the stream more rapid. It here ran at the rate of 
six knots an hour. From this cause, and from the manj’ 
great angular fragments, tracking the boats became both 
dangerous and laborious. 

This day I shot a condor. It measured from tip to tip of 
the uangs eight and .a half feet, and from beak to tail four 
feet. This bird is known to have a wide geographical range, 
being found on the west coast of South America, from the 
Sti'ait of Magellan along the Cordillera as far as eiglit degi-ees 
north of the equator. The steep cliff near the mouth of the 
Rio Negi’o is its northern limit on the Patagonian coast ; and 
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they have there wandered about four hundred miles from the 
greit central line of their habitation in the Andes. F^tli^ 
£uth, among the bold precipices at the head of Port Desire, 
the condor is not uncommon ; yet 

occasionally insit the sea-coast. A line of cliff near the month 
of the Santa Cruz is frequented by these birds, and about 
eiehty miles up the river, where the sides of the valley are 
fomed by steep basaltic precipices, the condor rc-appe.ars. 
From these facts, it seems that the condors require perpen- 
dicular cliffs. In Chile, they haunt, during the greater part of 
the year, the lower country near the shores of the Pacific, and 
at nighL several roost together in one tree ; but in the earl}’ 
part of suminer they retire to tlie most inaccessible parts of 
the inner Cordillera, there to breed in peace. 

With respect to their propagatiorij I Avas told the countyy 
people ixi Chile that the condor makes no sort of ncst^ but in 
the months of Jfovember and December lays tAVo large white 
eggs on a shelf of bare rock. It is said that the young 
condoi-s cannot fly for an entire year ; and long after they are 
ablCj they continue to roost by night .ind hunt by day AAitli 
their parents. The old birds genemlly live in pairs; but 
among the inland basaltic cliffs of the ^anta Cniz^ I found a 
spot where scores must usually haunt. On coming suddenl}’^ 
to the broAv of the precipice, it Avas a grand spectacle to see 
betAveen tAventy and thirty of these great birds start heavily 
from their resting-place, and Avheel aAvay in majestic circles. 
From the quantity of dung on the rocks^ they must Jong have 
frequented this cliff for roosting and breeding. Having 
gorged themseh'es Aviih can-ion on the plains beloAv, they 
retire to these faA^ouritc ledges to digest their food. From 
these facts, t!ie condor, like the gallinazo, must to a certain 
degree be considered as a gregarious bird. In this part of tlie 
country they Ha^c altogether on the guanacos Avhich have died 
a natural death, or, as more commonly happens, have been 
killed b)^ the pumas. I believe, from AA'hat I saAA^ in Patagonia, 
tliat they do not on ordinary occasions extend their daily ex- 
cursions to any great distance from their regular sleeping- 
places. 

Tlie condors may oftentimes be seen at a great height, 
soaring over a certain spot in the most graceful circles. On 
some occasions I am sure that they do this onl}^ for pleasure. 
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but on others, tlie Chilcno counti^janan tells yon that they are 
wntehiiifj a dying animal, or the puma devouring its prey. If 
the condors glide do^^II, and then suddenl}' all rise together, 
the Chileno knows that it is the puma which, watching the 
carcass, has siwung out to drive away the robbere. Besides 
feeding on carrion, the condors frequently attack young 
goats and lambs ; and the shepherd-dogs are trained, when- 
ever the}' pass over, to nin out and, looking upwards, to bark 
violently. The Chilcnos destroy and catch numbers. Two 
methods arc used ; one is to place a cjtrcnss on a level piece of 
groimd inthin an enclosure of sticks with an opening, and, 
when the condom are gorged, to gallop up on horseback to 
the entrance, and thus enclose them : for when this bird has 
not space to run, it ciinnot give its body suflicient momentum 
to rise from the gi'ound. TJie second method is to mark the 
trees in which, frequently to the number of five or six together, 
they roost, and iheii at night to climb up and noose them. 
They are such heavy sleepers, ns I have myself witnessed, 
that this is not a diliicull task. At V'alparaiso, I have seen a 
li\'ing condor sold for sixpence, but the common price is eight 
or ten shillings. One which I saw' brought in had been tied 
with rope, and was much injured ; yet the moment the line 
w’as cut by w'hich its bill was secured, although surrounded 
by people, it began ravenously to tear a piece of eamon. 
In a garden at the same place, between twenty and thirty 
were kept alive. Tliey were fed only once a-week, but they 
a])pearcd in pretty good health.* TJie Chileno countrj'- 
nien assert that the condor Avill live, and retain its vigour, 
bcLw’een five and six weeks without eating : I cannot answer 
for the truth of this, but it is a cnicl cxjieriment, which veiy' 
likely has been tried. 

WJien an animal is killed in the countrj', it is well known 
that the condors, like other can-ion-vultures, soon gain intelli- 
gence of it, and congregate in an inexplicable manner. In most 
cases, it must not be overlooked that the birds have discovered 
their prey, and h.ave picked the skeleton clean, before the 
flesh is in the least degree tainted. Remembering the 
experiments of M. Audubon, on the little smelling powers of 

^ '* I noticed that several hours before any one of the condors _died, all the 
lice with which it was infested crawled to the outside feathers. I was 
assured that this always happened. 
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carrion-hawks, I tried in the above-mentioned garden the 
following experiment : the condors were tied, each by a rope, 
in a long row at the bottom of a wall ; and, ha\ing folded 
up a piece of meat in white paper, I walked backwards and 
fonvards, carrying it in my hand at tlie distance of about three 
yards from them, but no notice whatever was taken. I then 
threw it on the ground, within one yard of an old male bird ; 
he looked at it for a moment with attention, but then 
regarded it no more. With a stick I pushed it closer and 
closer, until at last he touched it with his beak ; the paper ^\as 
then instantly tom off with furj' ; at the same moment, evcrj' 
bird in the long row began struggling and flapping its wings. 
Under the same circumstances, it would have been quite 
impossible to have deceived a dog. The evidence in favour 
of and against the acute smelling powers of carrion-vultures is 
singularly balanced. Professor Owen has demonstrated that 
the olfactory nerves of the turkey-buzzard (Calhartcs aura) are 
highly developed; and on the evening when Mr Owen’s 
paper Avas read at the Zoological Society, it was mentioned by 
a gentleman that he had seen the canion-hawks in the West 
Indies on two occasions collect on the roof of a house, Avhen a 
corpse had become offensive from not having been buried : in 
this case, the intelligence could hardly have been acquired 
by sight. On the other hand, besides the experiments of 
Audubon and that one by myself, Mr Bachman has tried in 
the United States many varied plans, shoA\ing that neither 
the turkey-buzzard (the species dissected b}' Professor Owen) 
nor the gallinazo find their food by smell. He covered 
portions of highly offensive offal with a thin canvas cloth, and 
strcAved pieces of meat on it ; these the carrion-uiltures ale up, 
and then remained quietly standing, Avith their beaks Avithin 
the eighth of an inch of the putrid mass, Avithout discoA'cring 
it. A smiill rent Avas made in the canvas, and the offal Avas 
immediately discovered ; the cinA'as Avas replaced by a fresli 
piece, and meat again put on it, and Avas again devoured bj' 
the Aidtures Avithout their discovering the hidden mass on 
Avhich they Avere ti’ampling. These facts are .attested by the 
signatures of six gentlemen, besides that of Mr Bachman.^ 
Often AA’hen Ijang doAvn to rest on the open plains, on 


* Loudon’s Magazine of Nat, Hist,, A'ol. Aai. 
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looking upwards 1 have seen carrion-hawks sailing through 
the air at a great heiglit. Where the country is level I do 
not believe a space of the heavens, of more than fifteen 
degrees above the horizon, is commonly viewed with any 
attention by a person either walking or on horseback. If 
such be the case, and the ^aIlture is on the Anng at a height 
of between three and four thousand feet, before it could 
come AAdthin the range of wsion, its distance in a straight line 
from the beholder's eye would be rather more than two 
British miles. Might it not thus readily be overlooked ? 
“When an animal is lulled by the sportsman in a lonely valley, 
may he not all the while be Avatched from aboA'e by the 
sharp-sighted bird ? And aaiII not the manner of its descent 
proclaim throughout the district to the Avhole family of 
carrion-feeders that their prey is at hand ? 

Wlien the condors are Avheeling in a flock round and round 
any spot, their flight is beautiful. Except Avhen rising from 
the ground, I do not recollect ever having seen one of these 
birds flap its wings. Near Lima, I Avatched several for nearly 
half-aii-hour, Avithout once taking off my eyes ; they moved 
in large curA’as, sAA’eeping in circles, descending and ascending 
AAothout giving a single flap. As they glided close over my 
he;id, I intently Avatchcd from an oblique position the outlines 
of the separate and great terminal feathers of each wing; 
and these separate feathers, if there had been the least vibra- 
toiy movement, Avould liaA^e appeared as if blended together ; 
but they Avere seen distinct against the blue sky. Hie head 
and neck Avere moA’ed frequently’, and apparently Avith force ; 
and the extended AA’ings seemed to form the fulcrum on Avhieh 
the movements of the neck, body, and tail acted. If the 
bird Avished to descend, the Avings for a moment collapsed ; 
and AA’hen again expanded Avith an altered inclination, the, 
momentum gained by the rapid descent seemed to urge the ’ 
bird upAvards Avith the even and steady movement of a paper- 
kite. In the case of any bird soaring, its motion must be 
sufficiently rapid, so that the action of the inclined surface of 
its body on the atmosphere may counterbalance its gravity. 
The force to keep up the momentum of a body moving in a 
horizontal plane in the air (in Avhich there is so little friction) 
cannot be great, and this force is all that is Avanted. Tlie 
movement of the neck and body of the condor, Ave must 
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suppose, is sufficient for this. However this may be, it 
is truly wonderful and beautiful to see so great a bird, hour 
after hour, without any apparent exertion, wheeling and 
gliding over mountain and river. 

April 29 /A. — From some high land we hailed vnth joy the 
white summits of the Cordillera, as they were seen occasion- 
ally peeping through their dusky envelope of clouds. During 
tlic few succeeding days we continued to get on slowly, for 
we found the river course very tortuous, and strewed 'with 
immense fragments of various ancient slaty rocks, and of 
granite. The plain bordering the valley had here attained 
an elevation of about eleven hundred feet above the river, 
and its character was much altered. The well-rounded 
pebbles of porph}^^ were mingled with many immense 
angular fragments of basalt and of primary rocks. The first 
of these ermtic boulders which I noticed was sixty-seven 
miles distant from the nearest mountain ; another which 1 
measured Avas five yards square, and projected five feet above 
the gravel. Its edges Avere so angular, and its size so great, 
that I at first mistook it for a rock in siliij and took out my 
compass to observe the direction of its cleavage. The plain 
here Avas not quite so level as that nearer the coast/ but yet 
it betra 3 ^ed no signs of any gi'eat violence. Under these 
circumstances it is, I believe, quite impossible to explain the 
transportal of these gigantic masses of rock so many miles 
from their parent-source, on any theory except by that of 
floating icebergs. 

During the tAVo last days Ave met Avith signs of horses, and 
Avilh several small articles Avhich had belonged to the Indians 
— such as parts of a mantle and a bunch of ostrich feathers — 
but they appeared to have been Ipng long on the ground. 
Between the place Avhere the Indians had so lately crossed 
the river and this neighbourhood, though so many miles 
apart, the country appears to be quite unfi-equented. At first, 
considering the abundance of the guanacos, I Avas surprised 
at this ; but it is explained by the stony nature of the plains, 
Avhich Avould soon disable an unshod horse from taking part in 
the chase. Nevertheless, in two places in this very central 
region, I found small heaps of stones, Avhich I do not think 
could have been accidentally thrown together. They Avere 
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placed on points projecting over the edge of the highest lava 
cliff, and they resembled, but on a small scale, those near 
Port Desire. 

May Ailh. — Captain Fitz Roy determined to lake the boats 
no higher. The river had a Avinding course, and AA'as very 
rapid ; and the aijpearance of the couutiy offered no tempta- 
tion to proceed any farther. EveryAvhere Ave met Arith the 
same productions and the same drearj' landscape. We Avere 
uoAv one hundred and forty miles distant from the Atlantic, 
and about sixty from the nearest ai-m of the Pacific. The 
valley in this upper part expanded into a AA'ide basin, bounded 
on the north and south by the basaltic platforms, and fronted 
by the long range of the snoAv-clad Cordillera. But Ave 
vicAved these grand mountains Av’ith regret, for Ave Averc 
obliged to imagine their nature and productions, instead of 
standing, as Ave had hoped, on their summits. Besides the 
useless loss of time AA'hich an attempt to ascend the river any 
higher AA’Ould have cost us, Ave had .already been for some 
dsiys on half-alloAA'ance of bread. This, although resilly 
enough for reasonable men, AA'as, after a hard day’s march, 
rather scanty food : a light stomach and an easy digestion 
are good things to talk about, but veiy unpleasant in practice. 

May 5th. — Before sunrise Ave commenced om* descent. We 
shot doAATi the stream aaIUi great rapidity, generally at the 
rate of ten knots an liour. In this one day Ave effected AA’hat 
h.ad cost us five and a-half hard days’ labour in ascending. 
On the 8th Ave reached the Beagle after our tAventy-one days’ 
expedition. Every one, excepting m)'self, had cause to be 
dissatisfied ; but to me the ascent afforded a most interesting 
section of the great tertiaiy formation of Patagonia. 

On March 1.?/, 1833, and again on March l6///, 1834', the 
Beagle anchoi’ed in Bei'keley Sound, in East Falkland Island. 
'Phis archipelago is situated in nearly the same Latitude Adth 
the mouth of the Strait of Magellan ; it covers a space of one 
hundred and tAventy by sixty geographical miles, and is little 
more than half the size of Ireland. After the possession of 
these miserable islands had been contested by France, Spain, 
and England, they Avere left uninhabited. The Government 
of Buenos Ayres then sold them to a jirivate individii.al, but 
likeAA'ise used them, as old Spain had done before, for a penal 
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settlement. England cLiimed her right, and seized them. 
The Englishman -who vas left in charge of the flag was 
consequently murdered. A British officer was next sent, 
unsupported by any power ; and when we arrived, we found 
him in charge of a population, of whidi rather more than half 
were rmiaway rebels .and murderers. 

The theatre is worthy of the scenes acted on it. An 
undulating land, with a desolate and "WTCtched aspect, is 
everywhere covered by a peatj' soil and wiry grass, of one 
monotonous brown colom*. Here and there a peak or ridge 
of grey quartz rock breaks through the smooth sinface. 
Every one has heard of the climate of these regions ; it may 
be compared to that which is experienced .at the height of 
between one and two thousand feet on the inounbiins of 
North Wales ; having, however, less simshine and less frost, 
blit more ■wind and rain.* 


iiiViy l6///. — I will now describe a short excursion "wliich I 
made round a part of this island. In the rooming I started 
with six horses and two Gauchos : the latter were c.apital 
men for the purpose, and well accustomed to living on tlieir 
ovTi resources. The weather was ver}* boisterous .and cold, 
with heavy luiilstomis. We got on, however, pretty well, 
but, except the geology, nothing could be less interesting 
than our d.ay’s ride. The counlrj' is uniformly the same 
undulating moorhand; the surface being covered by lin-ht 
brown withered grass and a few vciy small shrubs, all spring- 
ing out of an elastic pejity soil. In the valleys here and there 
might be seen a small flock of wild geese, and everywhere the 
ground was so soft that the snipe were able to feed. Besides 
these t^vo birds there were few others. There is one main 
r.ange of hills, nearly two thousand feet in height, and com- 
posed of quartz rock, the nigged and barren crests of avlnch 
gave us some trouble to cross. On the south side we came 
to the best country for wild cattle ; we met, however, no 
great number, for they had been lately much harassed. 


From accounts published since our voyage, and more esped.allv from 
several interesUng letters from Captain Sulivan, R.N., employed on the 

exaggerated view of theLdness of the 
climate of these islmids. But when I refleet on the almost univcttal 
covenng of pe.at, and on the fact of wheat seldom ripening herl" I Si 

bSeJSemedf ^ 
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In the evening we came across n small herd. One of my 
companions^ St Jt-igo by name, soon separated a fat cow ; he 
threw the bolas, and it struck her legs, but failed in becoming 
entangled. Then dropping his hat to mark the spot where 
the balls were left, while at full gallop, he uncoiled his lazo, 
and after a most severe chase, again came up to the cow, and 
caught her round the horns. The other Gaucho had gone 
on ahead with the spare horses, so that St Jago had some 
difficulty in killing the furious beast. He managed to get 
her on a level piece of ground, by taking advantage of her 
as often as she rushed at him ; and when .she would not 
move, mj' horse, from having been trained, "would canter up, 
.■md with his chest give her a violent push. But -when on 
level gi-ound it docs not appear an easy job for one man to 
hill a beast mad "vvith terror. Nor Avould it be so, if the horse, 
when left to itself Avithout its rider, did not soon learn, for 
its OAvn safety, to keep the lazo tight ; so that, if the coav or 
ox moves forAA'ard, the horse moves just ns quickly forward ; 
otherwise, it stands motionless, leaning on one side. This 
horse, hoAvcver, Avas a young one, and Avould not stand still, 
but gave in to the eoAv as she struggled. It AA'as admirable 
to see Avith Avhat dexterity St Jago dodged behind the beast, 
till at last he contrived to giA'e the fatal touch to the main 
tendon of the hind leg ; after AA'hich, Arithout much difficultj^, 
he drove his knife into the head of the .sjnnal marroAA", and 
the COAV dropped ns if struck by lightning. He cut off pieces 
of flesh Avith the skin to it, but Avithout any bone.s, sufficient 
for our expedition. We then rode on to our sleeping-place, 
and had for supper “ came con cucro,” or meat roasted Avith 
the skin on it. This is as superior to eommon beef as venison 
is to mutton. A large circular piece taken from the back is 
roasted on the embers AAuth the hide doAvinvards and in the 
fonu of a saucer, so that none of the graA'y is lost. If any 
Avorthy aldeiman had supped Avith us that evening, "came 
con cuero,” AA-ithout doubt, AA'ould soon have been celebrated 
in London. 

During the night it rained, and the next day (I7th) Avas 
A’cry stonny, with much hail and snoAA\ We I'ode across the 
island to the neck of land Avhich joins the Rincon del Toro 
(the great peninsula to the S.-W, exti'emity) to the rest of the 
island. From the great number of coavs avIucIi haA'e been 
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killed^ there is a large proportion of bulls. These wander 
about single, or two and three together, and are very savage. 
I never saw such magnificent beasts; they equalled in the 
size of their huge heads and necks the Grecian marble 
sculptures. Oiptain Sulivan informs me that the hide of an 
average-sized bull 'weighs forty-seven pounds, whereas a hide 
of this weight, less thorouglily dried, is considered as a very 
heavj' one nt Monte Video. The young bulls generally niii 
awa}^ for a short distance; but the old ones do not stir a step, 
except to rush at man and horse; and many horses have 
l)een thus killed. An old bull crossed a boggy stream, and 
took his stand on the opposite side to us; we in vain tried to 
drive liim away, and failing, were obliged to make a large 
circuit. The Gauchos, in revenge, determined to emasculate 
him and render him for tlie futux'e harmless. It was very 
interesting to see how art completely mastered force. One 
lazo was thrown over his horns as he ruslicd at the horse, and 
another round Ins liind-lcgs: in a minute the monster was 
stretched powerless on the gi'ound. After the lazo has once 
been drawn tightly round the lioriis of a furious animal, it 
docs not at first appear an easy thing to disengage it again 
without killing the beast ; nor, I apprehend, would it be so if 
the man was by himself. By the aid^ however, of a second 
person throwing his lazo so as to catch botli hind-legs, it is 
quickly managed ; for the animal, as long as its hind-legs are 
kept outstretched, is quite helpless, and the first man can 
with his hands loosen his lazo from the horns, and then 
quietly mount his horse ; but the moment the second man, 
by backing ever so little, relaxes the strain, the lazo slips off 
the legs of the stniggling beast, which then rises free, shakes 
himself, and viiinly rushes at his antagonist. 

During our whole ride we saw only one troop of uild 
horses. TJxcse animals, as well as the cattle, were introduced 
by the French in 1764*, since wliich time both liave greatly 
increased. It is a curious fact that tlie horses have never left 
the eastern end of the island, although there is no natural 
boundaiy to prevent them from roaming, and that part of the 
island is not more tempting than the rest. The Gauchos 
M'hom I asked, though asserting this to be the case, were un- 
able to account for it, except from the strong attacliment 
which horses liave to any locality to which they are accus- 
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tomed. Considering that the island does not appear fully 
stocked^ and that there are no beasts of prey, I was particu- 
larly curious to know what has checked their originally rapid 
increase. That in a limited island some check would sooner 
or, later supervene, is inevitable ; but why has the increase of 
the horse been checked sooner than that of the cattle? 
Captain Sulivan has taken much pains for me in this inquiry. 
The Gauchos employed here attribute it chiefly to the 
stallions constantly roaming from place to place, and com- 
pelling the mares to accompany them, whether or not the 
young foals are able to follow. One Gaucho told Captain 
Sulivan that he had watched a stallion for a whole hour, 
violently kicking and biting a mare till he forced her to leave 
her foal to its fate. Captain Sulivan can so far con'oborate this 
curious account, that he has several times found young foals 
dead, whereas he has never found a dead calf. Moreover, the 
dead bodies of fuU-gro-vvn horses are more frequently found, 
as if more subject to disease or accidents than those of the 
cattle. From the softness of the ground their hoofs .often grow 
irregularly to a great length, and this causes lameness. The 
predominant colours are roan and iron-grey. All the horses 
bred here, both tame and wild, are rather small-sized, though 
generally in good condition ; and they have lost so much 
strength, that they are unfit to be used in taking ■wild cattle 
■with the lazo ; in consequence, it is necessary to go to the 
great expense of importing fresh horses from the Plata. At 
some future period the southern hemisphere probably Avill 
have its breed of Falkland ponies, as the northern has its 
Shetland breed. 

The cattle, instead of having degenerated like the horses, 
seem, as before remarked, to have increased in size, and they 
are much more numerous than the horses. Captain Sulivan 
informs me that they, vary much less in the general form of 
their bodies and in the shape of their horns than English 
cattle. In colour they differ much ; and it is a remarkable 
circumstance, that in different parts of this one small island, 
different colours predominate. Round Mount Usbome, at a 
height of from 1000 to 1500 feet above the sea, about half of 
some of the herds are mouse or lead-coloured, a tint which is 
not common in other parts of the island. Near Port Pleasant 

■’i of Clioiseul Sound (which 
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almost di^ides the island into two parts) white beasts vritli 
black heads and feet- are the most common : in all parts 
black and some spotted animals may be observed. Captiiin 
Sulivan i*emarks that the difference in the prevailing colours 
was so obvious that in looking for the herds near Port 
Pleasant^ they appeared from a long distance like black spots, 
Mdiile south of Choiseul Sound they appeared like white spots 
on the hillsides. Captain Sulivan thinks that the herds do 
not mingle ; and it is a singular fact that the mouse-coloured 
cattle, tliough living on the high land, calve about a month 
earlier in the season than the otlier coloured beasts on the 
lower land. It is interesting thus to find the once domesti- 
cated cattle breaking into three coloms, of which some one 
colour would in all probability ultimately prevail over the 
others, if tlie herds were left undisturbed for the next several 
centuries. 

The rabbit is another animal which has been intro- 
duced, and has succeeded very well ; so that they abound 
over large parts of the island. Yet, like the horses, they are 
confined within certain limits ; for the}*' have not crossed the 
central chain of hills, nor would they have extended even so 
far as its base if, as the Gauchos informed me, small colonies 
had not been carried there. I should not have supposed that 
these animals, natives of Northern Africa, could have existed 
in a climate so humid as this, and which enjoys so little sun- 
shine that even wheat ripens only occasionally. It is asserted 
that in Sweden, which anyone would have thought a more 
favourable climate, the rabbit cannot live out of doors. The 
first few pair, moreover, had here to contend against pre- 
existing enemies, in the fox and some large hawks. Tlie 
French naturalists have considered the black variety a distinct 
species, and called it Lepits MagettanicusJ^ They imagined 
that Magellan, when talking of an animal under the name of 
conejos ” in the Strait of Magellan, referred to this species ; 


*Lesson*s Zoology of the Voyage of the ** CoquUkf tom. i. p. 168. All the 
early roj-agers, and especially Bougainville, distinctly state that the wolf- 
like fox was the only native animal on the island. The distinction of the 
rabbit as a species is taken from peculiarities in the fur, from the shape of 
the head, and from the shortness of the ears. I may here observe that 
the difference between the Irish and English hare rests upon nearly 
similar characters, only more strongly marked. 

N 
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but he was alluding to a small cavy, which to this day is 
thus called by the Spaniards. The Gauchos laughed at 
the idea of the black kind being different from the grey, " 
and they said that at all events it.had not extended its range 
any farther than the grey kind ; that the two were never 
found separate ; and that they readily bred together, and 
produced piebald offspring. Of the latter I now possess a 
specimen, and it is marked .about the head differently from 
the French specific description. This circumstance shoAvs 
how cautious naturalists should be in making species; for 
even Cuvier, on looking at the- skull of one of these 
rabbits, thought it Avas probably distinct ! 

The only quadruped native to the island* is a large wolf- 
like fox (Canis antarcticus), which is common to both East and 
West Falkland. I have no doubt it is a peculiar species, and 
confined to tliis arcliipelago ; because many sealers, Gauchos, 
and Indians, Avho have Ausited these islands, all maintain that 
no such animal is_ found in any part of South America. 
Molina, from a similarity' in habits, thought this Avas the same 
AAith his " culpeu ” ; f but I have seen both, and they are 
quite distinct. These Avolves are Avell knoAvn from Byron’s 
account of their tameness and cmaosity, Avliich the sailors, Avho 
ran into the AA'ater to avoid them, mistook for fierceness. To 
tliis day their manners remain the same. Tliey have been 
observed to enter a tent, and actually pull .some meat from 
beneath the head of a sleeping seaman. The Gauchos also 
haA'e frequently in the evening killed them, by holding out a 
piece of meat in one hand, and in the other a knife ready to 
stick them. As far as I am aAvare, there is no other instance 
in any part of the Avorld of so small a mass of broken land, 
distant from a continent, possessing so large an aboriginal 
quadruped peculiar to itself. Their numbers have rapidly 
decreased ; they are already banished from that half of the 
island whicli lies to the eastAA'ard of the neck of land between 
St Sah'ador Bay and Berkeley Sound. Within a very fcAV 

* 1 have reason, however, to suspect that there is a field-mouse. The 
common European rat- and mouse have roamed far from the habitations of 
the settlers. The common hog has also run Avild on one islet ; all are of a 
black colour ; the boars are A'cry fierce, and haA'c great tusks. 

tThe “culpeu ’Ms the Cants Magellanictts hxoM^t home by Captain 
ICing from the Strait of Magellan. It is common in Chile, 
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years after these islands shall have become regularly settled^ 
ill all probability this fox shall be classed %vith the dodo^ as an 
anfmal %vhich has perished from the face of the eartli. 

At night (17th) we slept on the neck of land at the head 
of Choiseul Sounds which forms the south-west peninsula. 
The valley was pretty irell sheltered from the cold *wind; but 
there was very little brushwood for fuel. The GauchoSj how- 
ever, soon found what, to my great surprise, made nearly as 
hot a fire as coals ; this was the skeleton of a bullock lately 
killed, from which the flesh had been picked by the carrion- 
hawks. They told me that in 'winter they often killed a beast, 
cleaned the flesh from the bones with their knives, and then 
'with these same bones roasted the meat for their suppers. 

May ISilu — It rained during nearly the whole day. At 
night we managed, however, 'with our saddle-cloths to keep 
ourselves prett}* w^ drj^ and warm ; but the ground on which 
we slept was on each occasion nearly in the state of a bog, 
and there was not a dry spot to sit down on after our day' s 
ride. I have in another part stated how singular it is that 
there should be absolutely no trees on these islands, although 
Tierra del Fuego is covered by one large forest,^ The largest 
bush in the island (belonging to the family of Composiiai) is 
scarcely so 'tall as our gorse. Tlie best fiiel is afforded by a 
green little bush about the size of common heath, which has 
the useful property of burning while fresh and green. It was 
very surprising to see the Gauchos, in the midst of rain and 
everytliing soaking wet, with nothing more than a tinder-box 
and piece of rag, immediately make a fire, Tliey sought 
beneath the tufts of grass and bushes for a few ary t^vigs, and 
these they nibbed into fibres ; then surrounding them with 
coarser tvrigs, sometliing like a bird's nest, they put the rag 
with its spark of fire in the middle and covered it up. The 
nest being then held up to the wind, by degrees it smoked 
more and more, and at last burst out in flames. I do not 
tliink any other method would have had a chance of succeed- 
ing 'with such damp materials. 

May IQth . — ^Each morning, from not having ridden for some 
time preriously, I was very stiff. I was surprised to hear tlie 
Gauchos, w'ho have from infancy almost lived on horseback, 
say that, under similar circumsances, they ahvays suffer. St 
Jago told me, that having been confined for three months by 
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illness^ lie went out hunting wild cattle^ and in consequence, 
for the next two da^'s, his thighs were so stiff that he was 
obliged to lie in bed. Tliis shows that the Gauchos, 
although they do not apjiear to do so, yet reallj' must e.xert 
much muscular effort in riding. The hunting wild cattle, in a 
country so difficult to pass as this is on account of the swamp}' 
ground, must be very hard work. The Gauchos say they 
often pass at full speed over gr’ound which would be im- 
passable at a slower pace; in the same manner as a man 
is able to skate over thin ice. When hunting, the party 
endeavours to get as close as possible to the herd ■without 
being discovered. Each man carries four or five pair of the 
bolas ; these he throws one after the other at as many cattle, 
which, when once entangled, are left for some days, till they 
become a little exhausted by hunger and struggling. TJiey 
are then let free, and driven towards a small herd of tame 
animals, wiiich have been brought to the sjiot on purpose. 
From their prertous treatment, being loo mucli terrified to 
leave the herd, they are easil)' driven, if their strength last 
out, to the settlement. 

The weather continued so very bad that we determined 
to make a push, and try to reach the vessel before night - 
From the quantity of rain -which had fallen, the surface of 
the whole country was swampy. I suppose my horse fell 
at least a dozen times, and sometimes the whole six horses 
■were floundering in the mud together. All the little streams 
are bordered by soft peat, -whicli makes it very difficult for 
the horses to leap them without falling. To complete our 
discomforts, we wei*e obliged to cross the head of a creek of 
the sea, in which the water was as high as our horses’ backs ; 
and the little waves, owing to the ■\iolence of the Avind, 
broke over us, and made us very wet and cold. Even the 
iron-framed Gauchos professed themselves glad Avhen they 
reached the settlement after our little excursion. 

The geological structure of these islands is in most respects 
simple. The loAver countrj' consists of clay-slate and sand- 
stone, containing fossils, veiy closely rebated to, but not 
identical Avith, those found in the Silurian formations of 
Europe ; the hills are formed of Avhite granular quartz rock. 
The strata of the latter are frequently arched Avith perfect 
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symmetry, and the appearance of some of 'the masses is in 
consequence most singular. Periiety* has devoted several 
pages to the description of a Hill of Ruins, the successive 
strata of whicli he has justly compared to the seats of an 
amphitheah'c. Tlic quartz rock must have been quite pasty 
'when it underwent such remarkable flexures 'without being 
shattered into fragments. As the quartz insensibly passes 
into the sandstone, it seems probable tliat the former owes 
its origin to tlic sandstone having been heated to such n 
degree that it became viscid, and upon cooling ci^stallised. 
While in the soft state it must have been pushed up through 
the overlying beds. 

In man3' parts of tlic island the bottoms of the valleys are 
covered in an extraordinary manner by myriads of great loose 
angular fragments of the quartz rock, forming '^streams of 
stones.*^ These have been mentioned with surprise by every 
voyager since the time of Pernet)", The blocks are not 
waterwom, their angles being only a little blunted; they vaiy 
in size from one or bvo feet in diameter to ten, or even more 
than twenty limes as much. TJiey are not thrown together 
into irregular piles, but are spread out into level sheets or 
great streams. It is not possible to ascertain their thiclcness, 
but the water of small streamlets can be heard trickling 
through the stones many feet below the surface. The actual 
depth is probably great, because the crevices between the 
lo>ver fragments must long ago have been filled up with 
sand. TJic width of tliesc sheets of stones varies from a few 
hundred feet to a mile; but the peaty soil daily encroaches on 
the borders, and even forms islets wherever a few fragments 
happen to lie close together. In a valley south of Berkeley 
Sound, Avhich some of our party called the "^eat valley of 
fragments,'* it was ncccssaiy to cross an unuiterrupted band 
half-a-niilc wade, by jumping from one pointed stone to 
another. So large vrcrc the fragments that, being overtaken 
by a shower of rain, I readily found shelter beneath one of them. 

llicir little inclination is the most rcmai-kable circumstance 
in these '' streams of stones.*' On the hill-sides I have seen 
them sloping at an angle of ten degrees "with the horizon ; 
but in some of the level, broad-bottomed valleys, the inclina- 

* Pernety, aux Isles Malouincsy p. 526. 
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tion is only jast sufficient to be clearly perceived. On> so 
rugged a surface there Avas no means of measuring tlie angle ; 
but to give a common illustration, I may say that the slope 
would not have checked the speed of an English mail-coach. 
In some places, a continuous stream of these fragments 
followed up the course of a valley, and even extended to 
the veiy crest of the hill. On these crests huge masses, 
exceeding in dimensions any small building, seemed to stand 
arrested in their headlong course; there, also, the cm’ved 
strata of the arcliAvays lay piled on each other, like the ruins 
of some vast and ancient cathedral. In endeavouring to 
describe these scenes of \iolence one is tempted to pass from 
one simile to another. We may imagine that streams of 
white lava had flowed from many parts of the mountains 
into the lower country, and that when solidifled they had 
been rent by some enormous convulsion into mjTiads of 
fragments. The expression, "streams of stones,” Avhich 
immediately occurred to every one, conveys the same idea. 
These scenes are on the spot rendered more striking by the 
contrast of the Ioav, rounded forms of the neighbouring hills. 

I Avas interested by flnding on the highest peak of one 
range (about seven hundred feet above the sea) a great 
arched fragment, lying on its convex side, or back doAvn- 
Avards. Must Ave believe that 'it AA'as faii’ly pitched up in the 
air, and thus turned? or, AAuth more probability, that there 
existed formerly a part of the same range more elevated than 
the point on Avhich this monument of a great convulsion of 
nature noAV lies ? As the fragments in the A^alleys are neither 
rounded nor tlie crevices filled up Avith sand, AV'e must infer 
that the period of violence Avas subsequent to the land having 
been raised above the Avaters of the sea. In a transverse 
section Avithin these valleys, the bottom is nearly level, or 
rises but very little towards either side. Hence the frag- 
ments appear to have fraveUed from the head of the A'alley; 
but in reality it seems more probable that they have been 
hurled doAvn from the nearest slopes; and that since, by a 
vibratory movement of overAA'helming force,^ the fragments 

* “Nous n’avons pas etc moins saisis d’etonnement h. la vue de I’innom* 
brablc quantile de pierres de toutes grandeurs, boulcversecs les uncs sur 
Ics autres, ct cependant rang^es, comme si dies avoient et^ amoncelecs 
ndgligemmcnt pour remplir dcs ravins. On ne se lassoit pas d’admircr 
les e^ets prodigieiix de la nature.” — Pemety, p. 526. 
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have been 1cm;1U‘(1 into one continuous sheet. If during the 
earthquake'’^ vhich iti IS.'J.'j overthrew Concepcion, in Chile, 
it was thought wonderful that small bodies should have been 
jiilchcd a few inches from the gi'ound, what must we say 
to .a movement which has caused fmgment.s, many tons in 
weight, to move onwartls like so much sand on a vibniling 
board, and find their level ? I have seen, in the Cordillera 
of the Andes, the evident marks where stuiicndous mountains 
have been broken into pieces like so much thin crust, and 
the slr.ita thrown on their vertical edges; but never did any 
scene, like these "streams of stones,” so forcibly convey to 
my mind the idea of a coimdsion, of which in historical 
records we might in vain seek for any coHntciq)art ; yet tlie 
progress of knowledge ■\rill )irobably sojnc day give a simple 
cx])lannlion of this phenomenon, as it already lias of the so- 
long-thought incxplic-able Iransportal of the erratic boulders 
which are strewed over the plains of Eurojic. 

I have little to remark on the zoologj* of these islands. I 
have before described the carrion-vulture or Volyhorus. There 
arc some other hawks, owls, and a few small land-birds. 
The water-fowl are particularly numerous, and they must 
formerly, from the accounts of tlic old nnrigators, have been 
much more so. One day I obscn’cd a cormorant playing 
with a fish which it had enughU Eight times successively 
the bird let its prey go, then dived after it, and although 
in deep water, brought it each time to the surface. In the 
Zoological G.'irdcns I have seen the otter treat a fish in the 
same manner, much as a cat doc,s a mouse : I do not know 
of ;my other instance where Dame Nature appears so wilfully 
cnicl. Another day. ha\ing placed myself lietw'ccn a pen- 
guin (^Aplcnodijlci tJatterm) and the water, I was much amused 
by watching its habits. It w.a-s a bnive bird ; and till reach- 
ing the sea, it regularly fouglit and drove me backwards. 
Nothing less Ilian heavy blows would have stopped him ; 
every inch he gained he firmly kcjil, standing close before me 
erect and determined. When thus opposed he continuall}' 
rolled his head from side to side, in a verj' odd manner, ns if 

* An iniiabitant of MciuIoki, and hence well capable of judginp;, assured 
me that, during the several j’cars he had resided on these islands, he had 
never fell the slightest shod; of an carlhqiukc. 
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the power of distinct vision lay only in the anterior and basal 
part of each eye. This bird is commonly called the jackass 
penguin, from its habit, while on shore, of throwing its head 
backwards, and making a loud strange noise, very like the 
braying of an ass ; but while at sea, and undisturbed, its note 
is very deep and solemn, and is often heard in the night- 
time. In diving, its little ■wings are used as fins ; but on the 
land, as front legs. When crawling, it may be said on four 
legs, through the tussocks or on the side of a grassy cliff, it 
moves so very quickly that it might easily be mistaken for a 
quadruped. When at sea and fishing, it comes to the siuface 
for the purpose of breathing "with such a spring, and dives 
again so instantaneously, that I defy any one at first sight to 
be sure that it was not a fish leaping for sport. 

Two kinds of geese frequent the Falklands. The upland 
species (Anas Magellanica) is common, in pairs and in small 
flocks, throughout the island. They do not migi’ate, but 
build on the small outlying islets. This is supposed to be 
from fear of the foxes : and it is perhaps from the same cause 
that these birds, though very tame by day, are shy and wild 
in the dusk of the evening. They live entirely on vegetable 
matter. The rock-goose, so called from living exclusively on 
the sea-beach (Anas antarclicd), is common both here and on 
the west coast of America, as far north as Chile. In the 
deep and retned channels of Tierra del Fuego, the snow- 
white gander, invariably accompanied by his darker consort, 
and standing close by each other on some distant rocky 
point, is a common feature in the landscape. 

In these islands a great logger-headed duck or goose (Anas 
brachypierd), which sometimes -vveighs twenty-two pomids, is 
vei-y abundant. These bii'ds were' in former days called, from 
their extraordinary manner off paddling and splashing upon 
the water, race-horses ; but now they are named, much more 
appropriately, steamers. Their -wings are too small and weak 
to allow of flight, but < by their aid, partly s-\vimming and 
partly flapping the smfface of the watei', they move very 
quickly. The manner is something like that by which the 
common house-duck escapes when pursued by a dog; but I 
am nearly sure that the steamer moves its Avings alternately, 
instead of both together, as in other birds. These clumsy. 
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lofrgcr-licadcd ducks make such a noise and splashing, that 
the effect is exceedingly curious. 

Thus vre find in South America three birds which use tlicir 
wings for other purposes besides flight; llic penguin as fins, 
the stc-ainer ns {xiddles, and the ostrich as sails : and the 
nptery'x- of Xcw Zealand, as well as its gigantic extinct proto- 
type the Dinomis, possess only nulimcntaiy’ representatives 
of The steamer is able to dive only to a vety sliorl 

dLstanec. It feeds entirely on slicll-fish from the kelp and 
tidal rocks; hence the beak and hand, for the purtmse of 
breaking them, arc sur|)risingly hca\y and strong r the head 
is so strong that I have seared}- been able to fracture it \vith 
loy geological liammcr; and all our sportsmen soon discovered 
how taiacious these birtls were of life. 'Wlicn in the evening 
pluming themselves in a flock, the)' make the same odd 
mixture of sounds ^^hich bull-frogs do within the tropics. 

In Tierra del Fuego, as well as at the Falkland Islands, I 
made many observation'? on the lower marine animals,*^ but 
they arc of liltlc general interest. I will mention only 
one class of facts relating to certain zoophytes in the more 
highly - organised division of that class. Several genera 
Cellaria^ Crixia, and others) agree in having 
singular movable organs (like tliosc of Fhtxira avicularia^ 
found in tlie European seas) attached to their cells. The 
organ, in the greater number of eases, verj* closely resembles 
the head of a vulture ; hut the lower mandible can he opened 
miidi Avidcr than in a real bird’s beak. The head itself 


M was surprised lo find, on counlinR llic of a large while Doris 
(Uiis re-i-slu" was three and a-half inches long), how extraordinarily 
numerous Ih^- were. From two lo five cs:g> (each three-thousandths of 
an inch in dinmeter) w*crc contained in a spherical liulc case. These 
w'crc arranfjed two deep in Iranwersc rows forming a riblxin. The 
riM>on adhered by ils edge to the rock in an oval spire. One w'hich 
1 found mtasurc<l nearly i wen 13- indies in length and lialf in breadth, 
by counting how many balK' were contained in a tenth of an inch in 
the row, and how many rows in an equal length of the ribbon, on the 
most mo^lcratc compulation there were six hundred thousand eggs. Yet 
this Doris w'as certamly not \ct>- common : although I was often searching 
under the atones, I «aw only seven individuals. /Co fallacy is more 
covtnou xrifk rja/amlisfst ihau that the siumhers of an individual species 
depend en i/s fencers of propagation* 
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possesses considerable powers of movement, by means of a 
short neck. In one zooph3rte the head itself was fixed, but 
the lower jaw free ; in another it was replaced by a triangular 
hood, with a beautifully fitted trap-door, which evidently 
answered to the lower mandible. In the greater number 
of species each cell was provided with one head, but in 
others each cell had two. 

The young cells at the end of the branches of these 
corallines contain quite immature polypi, yet the vulture- 
heads attached to them, though small, are in everj' respect 
perfect. When the polypus was removed by a needle from 
any of the cells, these organs did not appear in the least 
affected. Wien one of the vulture-like heads was cut off 
from a cell, the loiver mandible retained its power of opening 
and closing. Perhaps the most singular part of their structure 
is, that when there were more than two rows of cells on a 
branch, the central cells were furnished -wilh these append- 
ages, of only one-fourth the size of the outside ones. Their 
movements varied according to the species ; but in some I 
never saw the least motion ; w'hile others, with the loiver 
mandible generally wide open, oscillated backwards and 
fonvards at the rate of about five seconds each turn ; others 
moved rapidly and by starts. Wien touched with a needle, 
the beak generally seized the point so firmly', that the whole 
branch might be shaken. 

These bodies have no relation whatever with the production 
of the eggs or gemmules, as they are formed before the young 
polypi appear in the cells at the end of the growing branches; 
as they move independently of the polypi, and do not appear 
to be in any way connected with them ; and as they differ in 
size on the outer and inner rows of cells, I have little doubt 
that, in their functions, they are related rather to the horny 
axis of the branches than to the polypi in the cells. The 
fleshy appendage at the lower extremity of the sea-pen 
(described at Bahia Blanca) also forms part of the zoophyte, 
as a whole, in the same manner as the roots of a tree form 
part of a whole tree, and not of the individual leaf or flower- 
buds. 

In another elegant little coralline (Crista .?), each cell was 
furnished with a long-toothed bristle, which had the power 
of mo\ing quickly. Each of these bristles and each of the 
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\TiltiireJike heads generally moved quite independently of 
the others^ but sometimes all on both sides of a branchy 
sometimes only those on one side^ moved together coin- 
stanlaneously ; sometimes eachmioved in regular order one 
after another. In these actions Ave apparently behold as 
perfect a transmission of will iii the zoophyte^ though com- 
posed of thousands of distinct polypi^ as hi any single animal. 
The case, hideed, is not different from that of the sea-pens, 
which, when touched, drew themselves into the sand on the 
.coast of Bahia Blanca, I will state one other instance of 
uniform action, though of a verj^ different nature, in a 
zoophyte closely allied to Clytia, and therefore very simply 
organised. Having kept a large tuft of it in a basin of salt- 
water, when it was dark I found that as often as I rubbed any 
part of a branch, the whole became strongly phosphorescent 
with a gi’een light : I do not think I ever saw an}^ object more 
beautifully so. But the remarkable circumstance ivas, that 
the flashes of light always proceeded up the branches, from 
the base towards the extremities. 

The examination of these compound animals was always 
very interesting to me. What can be more remarkable than 
to see a plant-like body producing an egg, capable of 
swimming about and of choosing a proper place to adhere to, 
which then sprouts into branches, each crowded 'with innumer- 
able distinct animals, often of complicated organisations? 
Tlic branches, moreover, as we have just seen, sometimes 
possess organs capable of movement and independent of the 
polypi. Surprising as this union of separate individuals in a 
common stock must always appear, eveiy tree displays the 
same fact, for buds must be considered as individual plants. 
It is, however, natural to consider a pol3'pus, funiished with 
a mouth, iiiieslincs, and other organs, as a distinct individual, 
whcrciis the indmdualily of a leaf-bud is not easily realised ; 
so that the union of separate individuals in a common body is 
more striking in a coralline than in a tree. Our conception 
of a compound animal, where in some respects the in- 
dividuality of each is not completed, may be aided by 
reflecting on the production of two distinct creatm*es by 
bisecting a single one with a knife, or where Nature herself 
performs the task of bisection. Wc may consider the polypi 
in a zoophyte, or tlie buds in a tree, as cases where the 
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division of the individual has not been completely effected. 
Certainly in the case of trees, and judging from analogy in 
that of corallines, the individuals propagated by buds seem 
more intimately related to each other than eggs or seeds are 
to their parents. It seems now pretty well established that 
plants propag.ited by buds all partake of a common duration 
of life ; and it is familiar to every one, what singular and 
numerous peculiarities are transmitted with certainty, by 
buds, layers, and grafts, which by seminal propagation never 
or only casually re-jippear. 
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nthy 1832. — Having now finished 
^ Patagonia and the Falklands Islands^ I will 

» M describe our first arrival in Tierra del Fuego. A 

little after noon we doubled Cape St Diego, and 
entered the famous Strait of Le Maire. We kept 
close to the Fuegian shore, but the outline of the rugged, 
inhospitable Statenland was ^dsible amidst the clouds. In 
the afternoon we anchored in the Bay of Good Success. 
While entering we were saluted in a manner becoming the 
inhabitants of this savage land. A group of Fuegians, partly 
concealed by the entangled forest, 'were perched on a wlid 
point overhanging the sea ; and as we passed by, they, sprang 
up and, waving their tattered cloaks, sent forth a loud and 
sonorous shout. The savages followed the ship, and just 
befoi’e dark 'we saw their fire, and again lieard their wld cry. 
The harbour consists of a fine piece of water half-surrounded 
by low rounded mountains of clay-slate, which are covered to 
the water's edge by one dense gloomy forest. A single 
glance at the landscape was sufficient to show me how wdely 
different it w^as from anything I had ever beheld. “ At night 

20S 
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it blew n gcle of wiaid, nntl Iiea'vy squall*? from the mountiins 
swept past us. It would li;n'C bccu a bad time out at sea, 
and wc, as well as others, may will this Good Success Baj'. 

In the morning the CapUiiu sent a parly lo communicate 
with the Fuegians, When we came within hail, one of the 
four natives who were present advanced lo receive us, and 
began to shout most vehemently, wishing to direct us w'hcre 
to land. When we were on shore the partj' looked rather 
alarmed, but continued talking and making gestures with 
great rapidity. It was without exception the most curious 
and interesting spectacle I ever beheld : I could not have 
believed how wide Avas the dificrence belw’ccn savage and 
civilised man ; it js gi-catcr J.han between a w'ild and domesti- 
cated animal, inasmuch as in man there is a greater power of 
iiujirovemcnt. Tlic chief spokesman Avas old, and appeared 
lo be the head of the family ; the three others A\ere poAverful 
young men, about six feet high. The Avomcn and children 
had been sent aAvay. Tlicsc Fuegians arc a veiy different 
race from the stunted, miserable AATctchcs farther AA'cstAWird ; 
and they seem closely allied lo the famous Patagonians of the 
Strait of Magellan. I’hcir only garment consists of a mantle 
made of guanaco skin, AA’ith the avooI outside ; this they AA-ear 
just throAATi oA'cr their shoulders, leaA'ing their persons jis often 
exposed as covered. Their skin is of a dirty coppery-red 
colour. 

The old man had a fillet of Avhite feathers tied round his 
head, Avhich partly confined his black, coai-se, and entangled 
liair. His face Avas crossed ly Iavo broad transA'crse bars; 
one, painted bright red, reached from car to ear and included 
the upper lip; the other, aaIuIc like chalk, extended a'bove 
and pai'allcl to the first, so that even his eyelids Avere thus 
coloured, llic other Iavo men Averc ornamented by streaks of 
black poAvder, made of charcoal. The party altogether closely 
resembled the deAols Avhich come on the stage in phys like 
" Der Freischutz.” 

Their very attitudes Avere abject, and the expression of 
their countenances distrustful, surprised, and startled. After 
Ave had presented them Arith some scarlet cloth, Avhich they 
immediately tied round their necks, they became good friends. 
Tins AA’as shoAvn by the old man patting our breasts, and 
making a chuckling kind of noise, as people do AA-hen feeding 
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chickens. I walked with the old man^ and this demonstration 
of fiiendship was repeated several times ; it was concluded by 
three hard slaps^ which were given me on the breast and 
back at the same time. He then bared his bosom for me to 
return the compliment^ which being done, he seemed highly 
pleased. Tlie language of these people, according to our 
notions, scarcely desei’ves to be called 'articulate. Captain 
Cook has compared it to a' man clearing his throat, but 
certainly no Em'opean ever cleared his throat with so many 
hoarse, guttural, and clicking sounds. 

They are excellent mimics: as often as we coughed or 
yawned, or made any odd motion, they immediately imitated 
us. Some of our party began to squint and look awry; but 
one of the young Fuegians (whose face was .painted black, 
excepting a white band across his eyes) succeeded in making 
far more hideous grimaces. They could repeat with perfect 
correctness each 'word in any sentence we addressed them, 
and they remembered such words for some time. Yet we 
Europeans all know how difficult it is to distinguish apart the 
sounds in a foreign language. Wliich of us, for instance, 
could follow an American Indian through a sentence of more 
than three words? All savages appear to possess, to an 
uncommon degree, this power of mimicry. I was told, almost 
in the same words, of the same ludicrous habit among the 
Caffres : the Australians, likewse, have long been notorious 
for being able to imitate and describe the gait of any man, 
so that he may be recognised. How can tliis facidiy be 
explained ? Is it a consequence of the more practised habits 
of perception and keener senses, common to all men in a 
savage state, as compared' with those long civilised ? 

When a song was struck up by om* party I thought the 
Fuegians would have fallen do^wn -with astonishment. With 
equal suiprise they viewed our dancing; but one of the 
young men, when asked, had no objection to a little waltzing. 
Little accustomed to Europeans as they appeared to be, yet 
they knew and dreaded our firearms ; nothing would tempt 
them to take a gun in their hands. Tliey begged for knives, 
calling them by the Spanish word cuchilla.” They explained 
also what they wanted, by acting as if they had a piece of 
blubber in their mouth, and then pretending to cut instead of 
tear it. 
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I Iiavc not as 3'et noticed the Fuegians wJioni we had on 
board. During the former vo\’age of the Adventure and 
Beagle in 1 826 to 1 830 ^ Captain Fitz Roj' seized on a part}' 
of natives, as hostages for the loss of a boat, which had been 
stolen, to the great jeopardy of a parlj' employed on the 
sun'ej'j and some of tliese natives, as well as a diild whom 
he bought for a pearl-button, he took iritli him to England, 
determining to educate them and instruet them in religion 
at his OM-n expense. To settle these natives in their own 
country Avas one chief inducement to Captain Fitz Ro}* to 
undertake our present voyage ; and before the Admiralty had 
resolved to send out this expedition. Captain Fitz Roy had 
generously chartered a vessel, and Avould himself haA’e taken 
them back. The natives Avere accompanied bj’ a missionar}^, 
R. MatthcAvs ; of Avhom and of the nati\'es. Captain Fitz Roy 
has published a full and excellent account. Tavo men, one of 
Avhom died in England of the small-pox, a boj', and a little 
girl, AA'ere originall}' taken ; and Ave had now on board, York 
Minstei*, Jemmy Button (avIiosc name expresses his purchase- 
money), and Fuegia Basket. York Minster Avas a Ihll-groAvn, 
short, thick, poAverfiil man ; his disposition Avas reserved, 
taciturn, moi’cse, and AA'hen excited Auolentlj' passionate ; his 
affections AA’ere very strong toA\'{xrds a fcAv friends on board ; 
his inteUect good. Jemmy Button Avas a unh'ersal faA'ourite, 
but likeAA’ise passionate; the expression of his face at once 
shoAved his nice disposition. He A\’as merry and often 
laughed, and Avas remaikably sjanpathetic AA'ith any one in 
pain ; AA’hen the AA’ater AA’as rough, I AA’as often a little sea-sick, 
and he used to come to me and say in a plaintiA’e A’oice,' 
" Poor, poor felloAV ! ” but the notion, after his aquatic life, of 
a man being sea-sick, Avas too ludicrous, and he AA’as gener- 
allj’’ obliged to turn on one side to hide a smile or laugh, and 
then he AA’Ould repeat his “ Poor, poor felloAv ! ” He AA’as of a 
patriotic disposition ; and he liked to praise his oAvn tribe and 
country, in Avhich he tndy said there Avere plenty of trees,” 
and he abused all the other tribes ; he stoutly declared that 
there AA'as no deAul in his land. Jemmj' AA’as short, thick, and 
fat, but A’ain of his personal appearance ; he used alAA’ays to 
AA’car gloves, his hair AA’as neatly cut, and he AA-as distressed 
if his AA’ell -polished shoes AA’ere dirtied. He AA’as fond of 
admiring himself in a looking-glass ; and a merry faced little 
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Indinn boy from the Rio Negro whom we had for some months 
on board, soon perceived this, and used to mock liim ; Jemmy, 
who was always rather jealous of the attention paid to tliis 
little boy, did not at all like this, and used to say, Mith 
rather a contemptuous bvist of Iiis head, "Too much sky- 
lark," It seems yet wonderful to me, when I think over all 
his many good qualities, that he should have been of the same 
nice, and doubtless {wrtakcii of the same character, with the 
miserable, dcgnided savages \\ horn we first met here. Lastly, 
Fuegia Basket was a nice, modest, reserved young girl, 'with a 
rather pleasing but sometimes sullen expression, and veiy* 
quick in learning anything, especially languages. This she 
showed in picking up some Portuguese and Spanish, when left 
on sliorc for only a short time at Rio de Janeiro and Monte 
Video, and in lier knowledge of English. York Minster was 
very jealous of any attention paid to her; for it was clear 
he detcmiincd to marry her as soon as they were settled 
oil sliorc. 

Although all three could both speak and understand a good 
deal of English, it was singularly difiiciilt to obtain much 
information from them concerning the habits of their country- 
men ; this was partly owing to their njquirent difficulty in 
tmdcrslanding iJie simplest allcrnalive.‘ Every one accus- 
tomed to very young children kno^vs Jiow seldom one can 
get nil answer even to so sinijilc a question as wliethcr a 
thing is black or white; the idea of black or white seems 
alternately to fill their mind^. So it vras with these Fuegians, 
and hence it was generally impossible to find out, by cross- 
questioning, whether one had rightlj" understood anything 
which the)" had asserted. Their sight was remarkably acute ; 
it is well known that sailors, from long practice, can make out 
a distant object much better than a landsman ; but both 
York and Jemmy were much superior to any sailor on board ; 
several times they have declared svhat some distant object has 
heen, and though doubted by every one, they have proved 
jight, when it has been examined through a telescope. They 
were quite conscious of this jyiwcr ; and Jemmy, when he JiaJ 
any little quarrel with the officer on watch, would say, 
see ship, me no tell.” 

It w*as interesting to walcli the conduct of the savages, 
when we landed, low’ards Jenuny Button; the}* immediately 

o 
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perceived the difference between him and ourselvesj and held 
much conversation one wth another on the subject. The old 
man addressed a long harangue to Jemmy, •which it seems 
was to in'vite him to stay with them. But Jemmy imderstood 
very little of their language, and was, moreover, thoroughly 
ashamed of his countiymen. WHien York Minster afterwards 
came on shore, they noticed him in the same way, and told 
him he ought to shave ; yet he had not twenty dwarf hairs 
on his face, whilst we all wore our untrimmed beards. They 
examined the colour of his skin, .and compared it with ours. 
One of our arms being bared, they exiwesscd the liveliest 
surprise and admiration at its whiteness, just in the same way 
in which I have seen tlie ourang-outang do at the Zoological 
Gardens. We thought that they mistook two or three of the 
officers, who were rather shorter and fairer, though adorned 
with large beards, for the ladies of oitr party. The tallest 
amongst the Fuegians Avas endently much pleased at his 
height being noticed. When placed back to back with the 
tallest of the boat’s creAv, he tried his best to edge on higher 
ground, and to stand on tip-toe. He opened his mouth to 
show his teeth, and turned his face for a side vicAv ; and all 
this Avas done Avith such alacrity, that I daresay he thought 
himself the handsomest man in Tien'a del Fuego. After 
our first feeling of gi-ave astonishment aa'us over, notliing 
could be more ludicrous than the odd mixture of surprise 
and imitation Avhich these saA^ages every moment exhibited. 

The next day I attempted to penetrate some AA'ay into the 
country. Tien'a del Fuego may be described as a moun- 
tainous land, partly submerged in the sea, so that deep inlets 
and bays occupy the place Avhere valleys should exist. The 
momitain sides, except on the exposed Avestem coast, are 
covered fr*om the Arater’s edge upArards by one great forest. 
The trees reach to an elevation of betAA'een 1000 and 1500 
feet, and are succeeded by a band of peat, AAith minute Alpine 
plants ; and this again is succeeded by the line of perpetual 
snoAV Avhich, according to Captain King, in the Strait of 
Magellan descends to betAA'een 3000 and 4000 feet. To 
find an acre of level land in any part of the country is most 
rare. I recollect only one little flat piece near Port Famine, 
and another of rather larger extent near Goeree Roads. In 
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bolli places, and everywhere else, the surface is covered by 
a tliidc bed of ffwampy peat. Even 'svithin the forest, the 
ground is concealed by a mass of slowly putrefying vegetable 
matter, which, fx'om being soaked Mith water, 3 delds to the 
foot. 

Finding it nearly hopeless to push my way through the 
wood, I followed the course of a mountain toiTent. At fii^t, 
from the waterfalls and number of dead trees, I could hardly 
crawl along ; but the bed of the stream soon became a little 
more open, from the floods having swept the sides. I con- 
tinued slowly to advance for an hour along the broken and 
rocky banks, and was amply repaid by the grandeur of the 
scene. The gloomy depth of the ravine well accorded with 
the universal signs of violence- On every side were lying 
iiTeguIar masses of rock and torn-up trees ; other trees, 
though still erect, were deccayed to the heart and ready to fall. 
The entangled mass of the thri\ing and the fallen reminded 
me of the forests uithin the tropics — ^yet there was a differ- 
ence; for in these still solitudes. Death, instead of Life, 
seemed the predominant spirit. I followed the watercourse 
till I came to a spot where a great slip had cleared a straight 
space domi" the mountain side. By this road I ascended to 
a considerable elevation, and obtained a good view of the sur- 
rounding woods. The trees all belong to one kind, the Fa^is 
hctuloides ; for the number of the other specie of Fagus, and 
of the Winter's Bark, is quite inconsiderable- This beech 
keeps its leaves throughout the year ; but its foliage is of a 
peculiar broumish-gi'een colour, uitb a tinge of yellow. As 
the ’whole landscape is thus coloured, it has a sombre, dull 
appearance ; nor is it often enlivened by the rays of the sun. 

Decernher 20th , — One side of the harbour is formed by a hill 
about 1500 feet high, which Captain Fitz Roy has called after 
Sir J. Banks, in commemoration of his disastrous excursion, 
which proved fatal to two men of his party, and nearly so to 
Dr Solander. The snowstorm, which was tlie cause of their 
misfortune, happened in the middle of January, corresponding 
to our July, and in the latitude of Durham ! I was anxious to 
reach the summit of this mountain to collect Alpine plants ; foi 
flowers of any kind in the lower parts are few in number. We 
followed the same watercourse as on the previous day, till it 
d^vindled away, and ^ye were then compelled to crawl blindly 
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among the trees. These, from^ the effects of the elevation 
and of the impetuous "wunds, were Ioav, thick, and crooked. 
At length we reached that which from a distance appeared 
like a carpet of fine green turf, but which, to our vexation, 
turned out to be a compact mass of little beech-trees about 
four or five feet high. They were as thick together as box in 
the border of a garden, and we were obliged to struggle over 
the flat but treacherous surface. After a little more trouble 
we gained the peat, and then the bare slate rock. 

A ridge connected this hill wth another, distant some miles, 
and more loft}', so that patches of snow were l}nng on it. As 
the day was not far advanced, I determined to walk there and 
collect plants along the road. It would have been very hard 
Avork had it not been for a Avell-beaten and straight path made 
by the guanacos ; for these animals, like sheep, always follow 
the same Ime. When we reached the hill we found it the 
highest in the immediate neighbourhood, and the Avaters 
flowed to the sea in opposite directions. We obtained a wide 
vieAv over the siurounding country ; to the north a SAVJimpy 
moorland extended, but to the south Ave had a scene of 
savage magnificence, Avell becoming Tierra del Fuego. There 
Avas a degree of mysterious grandeur in mountain behind 
mountain, Avith the deep intervening valleys, all covered by 
one thick, dusky mass of forest. The atmosphere, likeAvise, 
in this climate, Avhere gale succeeds gale, Arith rain, hail, and 
sleet, seems blacker than anyAvhere else. In the Strait of 
Magellan, looking due soutliAvard from Port Famine, the 
distant channels betAveen the mountains appeared from their 
gloominess to lead beyond the confines of this Avorld. 

December 21j/. — T he Beagle got under Aveigh ; and on the 
succeeding day, favoured to an uncommon degree by a fine 
easterly breeze, Ave closed in AAith the Bamevelts, and nmning 
past Cape Deceit Avith its stony peaks, about three o’clock 
doubled the Aveather-beaten Cajjc Horn. The evening Avas 
calm .and bright, and aa'c enjoyed a fine AueAv of the surroiind- 
‘ing isles. C<ape Horn, howeA'er, demanded his tribute, and 
before night sent us a gale of AV’ind directly in our teeth. We 
stood out to sea, and on the second day again made the land, 
Avhen Ave saAV on our Avealher-boAV this notorious promontory 
in its proper form — ^A'eiled in a mist, and its dim outline 
surrounded by a storm of AAind and AA'ater. Great black 
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clouds were rolling across the heavens^ and squalls of rain, 
wth hail, swept by us with such extreme violence that the 
Captain determined to run into W^g^vam Cove. This is a 
snug little harbour, not far from Cape Horn; and here, at 
Cliristmas Eve, we anchoi'ed in smooth water. The only thing 
which reminded us of the gale outside, was every now and 
then a puff from the mountains, which made the ship sui^e at 
her anchors. 

December 25ih , — Close by the cove, a pointed hill, called 
Rater’s Peak, rises to the height of 1700 feet. The surround- 
ing islands all consist of conical masses of gi'ecnstqne^ 
associated sometimes with less regular hills of b.aked and 
altered clay-slate. This part of Tierra del Fuego may be con- 
sidered as the extremity of the submerged chain of mountains 
already alluded to. The cove takes its name of “ Wigwam ” 
from some of the Fuegian habitations ; but every bay in the 
neighbourhood might be so called with equal propriety. The 
inhabitants, living chiefly upon shell-fish, are obliged con- 
stantly to change their place of residence ; but they return at 
intervals to the same spots, as is evident from the piles of old 
shells, which must often amount to many tons in weight. 
TIiCsc heaps can be distinguished at a long distance by the 
bright green colour of certain plants wdiich invariably grow on 
them. Among these may be enumerated the wdld ccleiy and 
scurvy grass, two very serviceable plants, the use of which has 
not been discovered by the natives. 

The Fuegian wigwam resembles, in size and dimensions, a 
]ia 3 'cock. It merely consists of a few broken branches stuck 
in the ground, and vpiy imperfectly thatched on one side with 
a few tufts of grass and rushes. The 'whole cannot be tlie 
work of an hour, and it is only used for a few days. At 
Goerec Roads I saw a place where one of these naked men 
had slept, which absolutely oflered no more cover than the 
form of a hare. Tlic man was evidently living by himself, 
and York Minster said he was "very bad man," and that prob- 
ably he had stolen something. On the west coast, however, 
the wigwams arc rather better, for they are covered Avith seal- 
skins. We were debiincd here several daj's by the bad 
wcallier. TIic climate is certainly 'wretched : the summer 
solstice was now passed, yet every day snow fell on the hills, 
and in the valleys there was rain, accompanied hy sleet. Tlxe 
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theimometer generally stood about 45", but in the night fell 
to 38" or 40", From the damp and boisterous state of the 
atmosphere, not cheered by a gleam of sunshine, one fancied 
the climate even worse than it really was. 

While going one day on shore near Wollaston Island, we 
pulled alongside a canoe with six Fuegians. These were the 
most abject and miserable creatures I anywhere beheld. On 
the east coast the natives, as we have seen, have guanaco 
cloaks, and on the west they possess seal-skins. Amongst 
these central tribes the men generally have an otter-skin, or 
some small scrap about as large as a pocket-handkerchief, 
which is barely sufficient to cover their backs as low down as 
their loins. It is laced across the breast by strings, and ac- 
cording as the wind blows, it is shifted from side to side. 
But these Fuegians in the canoe were quite naked, and even 
one full-grown woman was absolutely so. It was raining 
heavily, and the fresh water, together wth the spray, trickled 
do'»v'n her bod 3 \ In another harbour not far distant, a woman, 
who was suckling a recently-born child, came one day along- 
side the vessel, and remained there out of mere curiosity, 
whilst the sleet fell and thawed on her naked bosom, and on 
the skin of her naked baby! These poor -wretches were 
stunted in their growth, tlieir hideous, faces bedaubed Avith 
Avhite paint, their skins filthy and gi’ea^, their hair entangled, 
their voices discordant, and their gestures violent. Viewing 
such men, one can hardly make oneself believe that they arc 
felloAV-creatures, and inhabitants of the same Avoiid. It is a 
common subject of conjectm*e Avhat pleasure in life some of 
the loAver animals can enjoy ; how' much more reasonably the 
same question may be asked with respect to these barbarians! 
At night five or six human beings, naked and scarcely pro- 
tected from the Avind and rain of this tempestuous climate, 
sleep on the Avet ground, coiled up like animals. VniencA'cr 
it is loAV Avater, AAinter or summer, night or day, they must 
rise to pick shell-fish from the rocks ; and the Avomen either 
dwe to collect sea-eggs, or sit patiently in their canoes, and 
Avith a baited hair-line AA'ilhout any hook jerk out little fish. 
If a seal is killed, or the floating carcass of a putrid AA'hale 
discovered, it is a feast ; and such miserable food is assisted 
by a feAV tasteless ben-ies and fungi. 

They often suffer from famine : I heard Mr Loav, a sealing- 
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master intimately acquainted >rith the natives of this countr)^ 
give a curious account of the state of a party of one hundred 
and fifty natives on the Avest coasts who were very thin and 
in great distress. A succession of gales prevented the women 
from getting shell-fish on the rocks, and they could not go 
out in their canoes to catch seal. A small party of these men 
one morning set out, and the other Indians explained to him, 
that they were going a four days' journey for food ; on their 
return Low W'ent to meet them, and he found them exces- 
sively tired, each man cairying a great square piece of putrid 
whales^ blubber Avith a hole in tlie middle, through which 
they put their heads, like the Gauchos do through their 
ponchos or cloaks. As soon as the blubber Avas brought into 
a AvigAvam, an old man cut off thin slices, and muttering over 
them, broiled them for a minute, and distributed them to the 
famished party, avIio during this time preserved a profound 
silence. Mr Loav believes that Avhenever a Avhale is cast on 
shore, the natives bmy large pieces of it in the sfind as a 
resource in time of famine ; and a native bo}^, Avhom he had 
on board, once found a stock thus buried. The different 
tribes Avhen at Avar are cannibals. From the concurrent, but 
quite independent cAddence of the boy taken by Mr Loav, and 
of Jemmy Button, it is certainl}” taie, tliat Avhen pressed in 
Avinicr by hunger, thej^ kill and dcA^our their old Avomen 
before they kill their dogs ; the boy, being asked by Mr Low 
Avhy they did this, answered, Doggies catch otters, old 
Avomen no." This boy described the manner in Avhich they - 
are killed by being held over smoke and thus choked ; he 
imitated their screams as a joke, and described the parts of 
their bodies Avhich are considered best to eat. Honid as 
such a death by the hands of their friends and relatives must 
be, the fears of the old Avomen, Avheri hunger begins to press, 
are more painful to think of ; Ave Avere told that they then 
often run away into the mountains, but that they are pui*sued 
by the men, and brought back to the slaughterhouse at their 
OAvn firesides ! 

Captain Fitz Roy could never ascertain that the Fuegians 
liaA'e any distinct belief in a future life. They sometimes 
buiy' their dead in caA^es, and sometimes in the mountain 
forests; Ave do not knoAv Avhat ceremonies they perform. 
Jemmy Button Avould not eat land-birds, because eat dead 
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men”; they are unwilling even to mention their dead fnends. 
We have no reason to believe that they perform any sort of 
religious worship ; though perhaps the muttering of the old 
man before he distributed the putrid blubber to liis famished 
party, may be of this nature. Each family or tiibe has a 
wizard or conjming doctor, whose office we could never 
clearly ascertain. Jemmy believed in dreams, though not, as 
I have said, in the devil : I do not think that our Fuegians 
were much more superstitious than some of the sailors; for an 
old quartermaster firmly believed that the successive heavy 
gales which we encountered off Cape Horn Avere caused by 
our having the Fuegians on board. The nearest approach 
to a religious feeling Avhich I heard of Avas shoAAii by York 
Minster, Avho, Avhen Mr Bynoe shot some very young duck- 
lings as specimens, declared in the most solemn manner, " 0 
Mr Bynoe, much rain, snoAv, bloAv much.” This Avas evidently 
a retributive punishment for Avasting human food. Jn a Avild 
and excited manner he also related that his brother, one day 
Avhilst returning to pick up some dead birds Avhich he had 
left on the coast, observed some feathers bloAra by the Avind. 
His brother said (York imitating his maimer), "What that?” 
and craAvling oiiAvards, he peeped over the cliff, and suav "Avild 
man " picking his birds ; he craAvIed a little nearer, and then 
hurled doAvn a great stone and killed him. York declared for 
a long time afterAvards storms raged, and much rain and snoAV 
fell. As far as Ave could make out, he seemed to consider the 
elements themselves as the avenging agents : it is evident in 
this case, hoAv naturally, in a race a little more advanced in 
culture, the elements Avould become iiersonified. What the 
" bad Avild men ” Avere, has ahi’ays appeai’ed to me most 
mysterious ; from Avhat York said, Avhen Ave found the pLace 
like the form of a hare, Avhere a single man had slept the 
night before, I should liave thought that they Avere thieves 
Avho had been driven from their tribes, but other obscure 
speeches m.ade me doubt this ; I haA^e sometimes imagined 
that the most probable exjilanation Avas that they Avere 
insane. 

The different tribes have no government or chief ; yet each 
is sun'ounded by other hostile tribes, speaking different 
dialects, and separated from eacli other only by a deserted 
border or neutral territory ; the cause of their Avarfare appears 
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to be the means of subsistence. Their country is a broken 
mass of rocks^ lofty hills, and useless forests ; and these 
are \iewed through mists and endless storms. The habitable 
land is reduced to the stones on the beach ; in search of food 
they are compelled unceasingly to wander from ppot to spot, 
and so steep is the coast that thej^ can only move about in 
their uTetclied canoes. Tliey cannot know tlie feeling of 
liaving a liome, and still less that of domestic affection ; for 
the husband is to the wife a brutal master to a laborious 
slave. Was a more horrid deed ever pex^petrated than that 
witnessed on the 'west coast by Byron, who saw a 'wi’etched 
mother pick up her bleeding dying infant boy, whom her 
husband had merciless!}^ dashed on the stones for dropping a 
basket of sea-eggs ? How little can the higher powers of the 
mind be brought into play : what is there for imagination to 
picture, for reason to compare, for judgment to decide upon ? 
To knock a limpet from the rock does not require even 
cunning, that lowest power of the mind. Their sldll in some 
respects may be compared to the instinct of animals ; for it is 
not improved by experience : tlie canoe, their most ingenious 
work, poor as it is, lias remained the same, as we know from 
Drake, for the last two hundred and fifty years. 

Whilst beholding these savages, one asks, whence have they 
come ? Wliat could have tempted, or what change compelled 
a tribe of men to leave the fine regions of the north, to travel 
down the Cordillera or backbone of America, to invent and 
build canoes, which are not used by the tribes of Chile, Peru, 
and Brazil, and then to enter on one of the most inhospibiblc 
countries witfiin the limits of the globe ? Although such re- 
ficctions must at first seize on the mind, yet we may feel sure 
tliat they are partly eiTOiieous. There is no reason to believe 
that the Fuegians decrease in number ; therefore we must 
suppose tliat they enjoy a sufficient share "of happiness, of 
whatever kind it may be, to render life worth having. 
Nature, by maldng habit omnipotent, and its effects heredi- 
taiy, has fitted the Fuegian to the climate and the produc- 
tions of his miserable country. 

After having been detained six daysin Wigwam Cove b}^ 
very bad wcallier, we put to sea on the SOth of December. 
Captain Fitz Roj' vashed to get westward to land York and 
Fuegia in their own country. When at sea we had a constant 
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succession of gales, and the current -was against us: vre drifted 
to 57“ 23* south. On the 11th of Januaiy 1833, by f'anying 
a press of sail, we fetched ■within a few miles of tl j great 
rugged mountain of York Minster (so called b}' Captain Cook, 
and the origin of the name of the elder Fuegian), ■when a 
■violent squall compelled us to shorten sail and stand out to 
sea. The surf ■w.'is breaking fearfully on the coast, and the 
spray was carried over a cliff estimated at two hundred feet in 
height. On the 12th the gale was very hea\y, and we did 
not know exactly where we were : it was a most unpleasant 
sound to hear constantly repeated, " Keep a good look-out to 
leeward.” On the 13th the storm raged ■with its full fury; 
our horizon was narrowly limited by the sheets of spray borne 
b}' the "nind. The sea looked ominous, like a dreary waving 
plain ■\\itli patches of drifted snow ; wliilst the ship laboured 
hea\ily, the albati’oss glided ■vnth its expanded "wings right up 
the "wind. At noon a great sea broke over us, and filled one 
of the whale-boats, which was obliged to be instantly cut 
away. The poor Beagle trembled at the shock, and for a few 
mmutes ■would not obey her helm ; but soon, like a good ship 
that she was, she righted and came up to the "wind again. 
Had another sea follo'wed the first our fate would have been 
decided soon, and for ever. We had now been twenty-four 
days tiydng in vain to get westward; the men were Avom out 
Avith fatigue, and they had not had for many nights or da 3 's a 
dry thing to put on. Captain Fitz Roy gave up the atleinjrl 
to get Avestwaixl by the outside coast In the evening Ave ran 
in behind False Cape Horn, and dropped our anchor in foi-y- 
seA'en fathoms, fire fla.shing from the Anndlass as the chain 
rushed round it. Hoav delightful Avas that still night, after 
haA'ing been so long iiiA’olved in the din of the Avari'ing 
elements. 

January I5l/i, 1833. — The Beagle anchored in Goeree Roads. 
Captain Fitz Roy haA’ing resoh'ed to settle the Fiiegians ac- 
cording to their Avishes, in Ponsonby Somrd, four boats AA'ere 
equipped to cany them there through the Beagle Channel. 
This channel, Avhich Avas discovered by Captain Fitz Roy 
during the last A'oyage, is a most remarkable feature in the 
geography of this, or indeed of any other country ; it may be 
compared to the A’allejr of Locli Ness in Scotland, Arith its 
chain of lakes and friths. It is about one hundred and 
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twenty miles long, mth an average breadth, not subject to 
any veiy gi'eat variation, of about two mUes ; and is through- 
out the greater part so perfectly straight, that the view, 
bounded on each side by a line of mountains, gradually 
becomes indistinct in the long distance. It crosses the 
southern part of Tien-a del Fuego in an east and west line, 
and in the middle is joined at right angles on the south 
side by an irregular channel, wliich has been called Eonsonby 
Sound. Tliis is the residence of Jemmy Button's tribe and 
family. 

January 39^/^- — ^Three whale boats and the yawl, with a 
party of twenty-eight, started under the command of Captain 
Fitz Roy. In tlie afternoon w-e entered the eastern mouth 
of the channel, and shortly afterwards found a snug little 
cove concealed by some sum)imding islets. Here we pitched 
our tents and lighted our fires. Nothing could look more 
comfortable than this scene. The glassy water of the little 
harbour, with the branches of the trees hanging over the 
rocky beach, the boats at anchor, the tents supported by the 
crossed oai*s, and the smoke curling up the 'wooded valley, 
" formed a picture of q[uiet retirement. The next day (20th) 
we smootlily glided omvards in our little fleet, and came to a 
more inhabited district. Few if any of these natives could 
ever liave seen a 'white man ; certainly nothing could exceed 
their astonishment at the apparition of the four boats. Fires 
were lighted on eveiy^ point (hence the name of TieiTa del 
Fuego, or the land of fire), both to attract our attention and 
to spread far and *\ride the news. Some of the men ran for 
miles along the shore. I shall never forget how 'vrild and 
savage one group appeared: suddenly fom- or five men came 
to the edge of an overhanging cliff; they were absolutely 
naked, and their long hair sti'eamed about theii’ faces : they 
held rugged staffs in their hands, and, springing from tlie 
ground, they 'waved their arms round their lieads, and sent 
forth the most hideous yells. 

At dinner-time we landed among a party of Fuegians. At 
first they were not inclined to be friendly; for until the 
Captain pulled in ahead of the other boats, they kept their 
slings in their hands. We soon, hoM^ever, delighted them by 
trifling presents, such as tying red tape round their heads. 
They liked om" biscuit ; but one of the savages touched 'with 



220 


TIERRA DEL FUEGO 


his finger some of the meat preserved in tin cases which I was 
eating, and feeling it soft and cold, showed 'as much disg^t 
at it as I should have done at putrid blubber. Jemmy was 
thoroughly ashamed of his countrymen, and declared his own 
tribe were quite different, in which he was w'ofully mistaken. 
It was as easy to please as it was difficult to satisfy these 
savages. Young and old, men and children, ne^’^ev ceased 
repeating the word ^'yammerschooner,'’ which means '‘’give 
me." After pointing to almost every object, one after the 
other, even to the buttons on our coats, and saying their 
favourite word in as many intonations as possible, they w ould 
then use it in a neuter sense, and vacantly repeat “ yammer- 
schooner.” After yaimnerschoonering for any article very 
eagerly, they would by a simple artifice point to their 3’'oung 
women or little children, as much as to saj', If j'ou will not 
give it me, surely you will to such as these.” 

At night -we endeavom-ed in vain to find an uninhabited 
cove ; and at last Avere obliged to bivouac not far from a party 
of natives. They were very inoffensive as long as they were 
few in numbers, hut in the morning (21st), being joined by 
others, they shoAved sjanptoms of hostility', and Ave thought 
tliat Ave should have come to a skirmish. An European 
labours under great disadvantages AA’hen treating Arith saA'ages 
lilte these, Avho hav'e not the least idea of the poAver of fire- 
arms. In the very act of levelling his musket he appears to 
the savage far inferior to a man armed Avith a boAV and arroAv, 
a spear, or CA'en a sling. Nor is it easj' to teach them our 
superiority except by striking a fatal bloAV. Like Arild be-asts, 
they do not appear to compare numbers ; for each indiA'idual, 
if attacked, instead of retiring, Avill endeaA'our to dash j'our 
brains out Avith a stone, as certainly as a tiger under similar 
circumstances Avould tear you. Captain Fitz Roy on one 
occasion being A*ery an.\ious, from good reasons, to frighten 
aAvay a small party, first flourished a cutlass near them, at 
Avhich they’ only laughed ; he then tAA'ice fired his pistol close 
to a native. The man both times looked astounded, and 
carefully but quickly nibbed his head ; he tlien stared aAA’hilc, 
and gabbled to his companions, but he never seemed to think 
of running aAvay. We can hardly’ put ourselv’CS in the yiosition 
of these savages, and understand their actions. In the case 
of this Fuegian, the possibility of such a sound as the report 
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of a gun close to his car could never have entered his inind. 
He perhaps literally did not for a second know whether it 
was a sound or a blow, and therefore very naturally rubbed 
his head. In a similar manner, when a savage sees a mark 
stmdi by a bullet, it ma}’ be some time before he is able at 
all to understand how it is effected ; for the fact of a body 
being inrisible from its velocity would perhaps be to him an 
idea totally inconceirable. Moreover, the extreme force of a 
bullet that penetrates a hard substance without tearing it, 
may comance the savage tliat it has no force at alL Certainly 
I believe that many savages of the lowest grade, such as these 
of Tierra del Fuego, have seen objects struck, and even small 
animals killed by the musket, ndthout being in the Iciist 
awsirc how deadly an instrument it is. 

January 22ad. — After ha\ing passed .an \mmolcsted night, 
in what would appear to be neutral territory between 
Jemmy’s tribe and the people whom we s,aw yesterday, we 
sailed plcasjintly along. I do not know anything which shows 
more cle.arly the hostile state of the different tribes than these 
%vide border or neutral tracts. Although Jemmy Button 
well knew the force of our party, he was, at first, un^villing to 
land amidst the hostile tribe ne.arest to his own. He often 
told us how the savage Oens men, " when the leaf red,*' 
crossed the mountains from the eastern coast of Tierra del 
Fuego, and made inroads on the natives of this part of the 
country. It was most curious to w.atch him when thus talking, 
•and see his eyes gleaming, and his whole face assume a new 
and wild cxjwcssion. As we proceeded along the Beagle 
Channel, the scenery assumed a peculiar and very magnificent 
character ; but the effect was much lessened from the lowaiess 
of the ])oint of view in a boat, and from looking .along the 
valley, and thus losing .all the be.auty of a succession of 
ridges. The mountains were here about three thousand feet 
high, and terminated in sharji and jagged points. They rose 
in one unbroken sweep from the water’s edge, and were 
covered to the height of fourteen or fifteen hundred feet by’ 
the dusky-coloured forest. It w.as most ciuious to obserwe, 
.as far as the eve could range, how level and trulv hori 2 ont.al 
the line on the mountrin side was at whicli trees ceased to 
grow; it precisely’ resembled the liigh-water mark of drift- 
w’eed on a sea-beach. 
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«' At night Ave slept close to the junction of Ponsonby Sound 
Avith the Beagle Channel. A small family of Fuegians, Avho 
AA^ere liAung in the cove, Avere quiet and inoffensive, and soon 
joined our party round a blazing fire. We AA^ere Avell dotlied, 
and though sitting close to the fire Avere far from too AA'arm ; 
yet these naked savages, though faiilier off, AA'ere obsen^ed, . 
to our great suipirise, to be streaming A\’ith perspiration at 
undergoing such a roasting. They seemed, hoAvever, very 
Avell pleased, and all joined in the chorus of the seamen’s 
songs ; but the manner in AA’hich they Avere invariably a little 
behindhand Avas quite ludicrous. 

Dming the night the ncAvs had spread, and early in the 
morning (23rd) a fresh party arrived, belonging to the 
Tekenika, or Jemmy's tribe. ScA'eral of them had run so fast 
that their noses Avere bleeding, and their mouths frothed 
from the rapidity Avith Avhich they talked ; and Avith their 
naked bodies all bedaubed Avith black, AA’hite,* and red, they 
looked like so many demoniacs aa'Iio had been fighting. We 
then proceeded (accompanied by tAvelve canoes, each holding 
four or five people) doAvn Ponsonby Sound to the spot AA'here 
poor Jemmy expected to find his mother and relatives. He 
had already heard that his father Avas dead ; but as he had 
had a " dream in his head ” to that effect, he did not seem to 
care much about it, and repeatedly comforted himself Avith 
the very natural reflection — Me no help it.” He Avas not 
able to learn any particulars regarding his father’s death, as 
his relations Avould not speak about it. 

Jemmy Avas noAv in a district Avell knoAvn to him, and 
guided the boats to a quiet pretty cove named Woollya, 
surrounded by islets, every one of AA'hich and every point had 
its proper native name. We found here a family of Jemmy’s 

* This substance, when dry, is tolerably compact, and of little specific 
gravity ; Professor Ehrenberg has examined it ; he states [JiTonig Aim. der 
IVissai; Berlin, Feb. 1845) that it is composed of infusoria, including 
fourteen polygastrica, and four phytolitharia. He says that they are aU 
inhabitants of fresh-Avater ; this' is a beautiful example of the results obtain- 
able through Professor Ehrenberg’s miscroscopic researches; for Jemmy 
Button told me that it is always collected at the bottoms of mountain - 
brooks. It is, moreover, a striking fact in the geographical distribution of 
the infusoria, Avhich are well knoAvn to have very wide ranges, that all the 
species in this substance, although brought from the extreme southern point 
of Tierra del Fuego, are old, knoAvn forms. 
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tribe, but not bis relations ; ve made friends •with them^ and 
in the evening they sent a canoe to inform Jemmy’s mother 
and brothers. Tlie cove vras bordered by some acres of good 
sloping iandj not covered (as elsewhere) either by peat or by - 
forest-trees. Captain Fitz Roy originally intended, as before 
stated, to have taken York Minster and Fuegia to their own 
tribe on the west coast; but as they expressed a irish to 
remain here, and as the spot was singularly favourable. 
Captain Fitz Roy determined to settle here the whole party, 
including Matthews, the missionar}'. Five days were spent 
in building for them three large wgwams, in landing their 
goods, in digging two gardens, and sowing seeds. 

The next mominc: after our .arrival (the 2 -ith) the Fuegians 
began to pour in, and Jemmy’s mother and brothers arrived. 
Jenuny recognised tlic stentorian voice of one of his brothers 
at a prodigious distincc. The meeting was less interc-sting 
than that between a horse, turned out into a field, when he 
joins an old companion. There w'as no demonstration of 
aficclion : they simply stared for a short time at eacli other ; 
and the mother immediately went to look after her canoe. 
We heard, however, through York, that the mother h.ad been 
inconsolable for the loss of Jemmy, and bad searched cvciy- 
wlierc for him, thinking that he might have been left after 
having been taken in the boat, 'Tire women took mtich 
notice of, and were vciy kind to, Fuegio. W'c had already 
perceived that Jemmy had almost forgotten his own language. 

I should think there was saarcely another human being with 
so sm.all a stock of langu.age, for his English w.as very imperfect. 

It was laughable, but almost ])iti.able, to bear him speak to 
his wild brother in Englisli, and tlien jisk him in Spanish 
("no sabe .^”) whether he did not understand him. 

Everything went on peaceably during the three next days, 
whilst the gardens were digging and wigwams building. We 
estimated the number of n.atives at .about one hundred .and 
twenty. The women worked hard, whilst the men lounged 
about .all day long, watching us. *11165’ disked for everything 
they saw and stole what they could, lliey were delighted at 
our dancing and singing, .and were particularly interested at 
seeing us wash in a neighbouring brook; the\’ did not p.ay 
much attention to anything else, not even to our boats. Of 
all the things which York saw, duiing his absence from his 
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coiinti^fj nothing seems more to have astonished him than an 
ostridi near Maldonado: breathless ■with astonishment he 
came ranning to Mr Bynoc, wth whom he was out walking — 
O Mr Bynoe, oh ! bird all same horse ! ” Much as oiu: white 
skins surprised the natives, by Mr Low’s account, a negro-cook 
to a sealuig vessel did so more effectually; and the poor 
fellow was so mobbed and shouted at that he would never go 
on shore again. Everything went on so quietly, that some of 
the officers and myself took long walks in the surrounding 
hills and woods. Suddenly, however, on the’ 27thj evciy 
woman and child disajjpeaved. We were all uneasy at this, 
as neither York nor Jemmy could make out the cause. It 
was thought by some that they had been frightened by our 
cleaning and firing of our muskets on the previous evening ; 
by others, that it was owng to offence taken by an old savage, 
who, when told to keep farther off, had coolly spit in the 
sentry’s face, and had then, by gestures acted over a sleeping 
Fuegian, plainly showed, as it was said, that he should like 
to cut up and eat our man. Captam Fitz Boy, to avoid the 
chance of an encounter, which Avould have been fatal to so 
m.'iny of the Fuegians, thought it advisable for us to sleep at 
a cove a few miles distant Matthews, with his usual quiet 
fortitude (remarkable in a man apparently possessing little 
energy of character), determined to stay with the Fuegians, 
who evinced no alarm for themselves ; and so we left them to 
pass their first a'W’ful night. 

On our return m the morning (28th) we were delighted to 
find all quiet, and the men emplo 3 ’cd in their canoes spearing 
fish. 

Captain Fitz Boj' determined to send the yawl and one 
whale boat back to the ship ; and to pi*oceed with the two 
other boats, one under his own command (in which he most 
kindly allowed me to accompany him), and one under Mr 
Hammond, to sun'cj' the western parts of the Beagle Channel, 
and afterwards to return and visit the settlement. The day, 
to our astonishment, was overpoweringly hot, so that our sldns 
•^vere scorched : •\uth this be.autiful weather, the view in the 
middle of the Beagle Channel was ver}’ remarkable. Looking 
towards either hand, no object intercepted the vanishing 
points of this long canal between the mountains/ The 
circumstance of its being an ann of the sea was rendered veiy 



TIERRA DEL FUEGO 


225 


evident by several huge whales* spouting in different direc- 
tions. On one occasion I saw two of these monsters, probably 
male and female, slowlj' swimming one after the other, within 
less than 'a stone’s-throw of the shore, over which the beech- 
tree extended its branches. 

We sailed on till it was dark and then pitched our tents in 
a quiet' creek. The greatest luxury was to find for our beds a 
beach of pebbles, for they were dry and yielding to the body. 
Peaty soil is damp ; rock is uneven and hard ; sand gets into 
one's meat when cooked and eaten boat-fashion ; but when 
lying in our blanket-bags, on a good bed of smooth pebbles, 
■we passed most comfortable nights. 

It was my watch till one o’clock. There is something 
very solemn in these scenes. At no time does the conscious- 
ness in what a remote comer of the world you are then 
standing come so strongly before the mind. Everything 
tends to this effect ; the stillness of the night is interrupted 
only by the heavy breathing of the seamen beneath the 
tents, and sometimes by the cry of a night-bird. 'The 
occasional barking of a dog, heard in the distance, reminds 
one that it is the land of the savage. 

Jamiary 29 th — ^Early in the morning we arrived at the 
point where the Beagle Channel divides into two arms ; and 
we entered the northern one. Tire scenery here becomes 
even grander than before. The lofty mountains on the 
north side compose the granitic axis, or backbone of the 
country, and boldly rise to a height of between three and 
four thousand feet, wth one peak above six thousand feet. 
They are covered by a "wide mantle of perpetual snow, and 
numerous cascades pour their waters, through the woods, 
into the narrow channel below. In many parts, magnificent 
glaciers extend from the mountain side to the water’s edge. . 
It is scarcely possible to imagine anything more beautiful 
than the berjd-like blue of these glaciers, and especially as 
contrasted ■with the dead white of the upper expanse, of 
snoAv. The fragments which had fallen from the glacier 
into the water Avere floating away, and the channel AAith 

*■ One day, off the east coast of Tierra del Fuego, Ave sarv a grand sight 
in seA’eral_ spermaceti Avhalcs jumping upright quite out of the Avater, AAnth 
the exception of their tail*fins. As they fell doAvn sideAA’a}’s, Uiey splashed 
the Avater high up, and the sound leA'erberated like a distant broadside. 

P 
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its icebergs presented, for the space of a mile, a miniature 
likeness of the Polar Sea. The boats being hsnled on shore 
at our dinner-hoar, ave r/ere admiring from the distance of 
half-a-znile a perpendicular din of ice, and ivere ■wishing 
that some more fragments "^voald fall. At last, doni came 
a macs -with a roaring noise, and immediately savr the 
smooth outline of a -waTe travelling towards us. The men 
ran down as quickly as they could to the boats; for the 
chance of their being dashed to pieces vrzs evidenL One 
of the seamen jnst caught hold of the bows as the curling 
breaker reached it ; he w-as knocked over and over, bat not 
hart ; and the boats, though -thrice lifted on high and Jet 
fall again, received no damage. This ’.vas most fortunate 
for ns, for wc "were a honored miles distant from the ship, 
and we should have been left -withont provisions or firearms. 
I had preriously observed that some large fragments of rock 
on the beach had been lately displaced: bat until seeing 
this wave, I did not nndetstand the cause. One side of 
the creek was formed by a spur of mica-slate: the head 
by a clifi* of ice about forty feet high; and the other side 
by a promontory fifty feet high- boilt np of huge rounded 
fragments of granite and mica-slate, out of -which old 
trees -were gro-wing. This promontory -was evidently a 
moraine^ heaped np at a peric^ when the glacier had 
greater dimensions. 

When -we readied the •western mouth of this northern 
branch of the Beagle Channel, we sailed amongst msny 
unknown desolate islands, and the weather was •wretchedly 
bad. We met with no natives. The coast -was almost 
everywhere so steep that we had several times to pall many 
miles before we could find space enough to pitch our two 
tents; one night we slept on large round boulders, witli 
putrefying seaweed between them ; and when the tide rose, 
we had to get up and move our blanket-bags. The farthest 
point westward -which we reached was Stewart Island, a 
distance of about one hundred and fifty m3es from our 
ship. We returned into the Beagle Channel by the southern 
arm, and thence proceeded, -with no adventure, back to 
Ponsonby Sound. 

Februciy 6th . — -We arrived at Woollya. Matthews gave so 
bad an account of the conduct of the Fuegians that Captain 
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Fitz Roy deteriTiined to take him back to the Beagle \ and 
ultimately he was left at New Zealand, where his brother 
was a missionaiy. From the lime of our leaving, a regular 
system of plunder commenced ; fresh parties of the natives 
Iccpt arriving; York and Jemmy lost many things, and 
Matthews almost everything which had not been concealed 
underground. Eveiy article seemed to have been torn up 
and divided by the natives. Matthews described the watch 
lie was obliged alwa 3 '.s to keep as most harassing ; night 
{uid day he wiis sutTounded by the natives, who tried to 
tire him out b}' making an incessant noise close to his head. 
One day an old man, whom Mattheu's asked to leave his 
wig^vam, immediately returned witli a large stone in his hand; 
another day a whole party came armed with stones and 
stakes, and some of the younger men and Jemmy’s brother 
were crying; Matthews met them with presents. Another 
parly showed by signs that they wished < o strip him naked, 
and pluck all the hairs out of his face and body. I think we 
arrived just in time to save his life. Jemmy’s relatives had 
been so vain and foolish, that the^" had shouni to strangem 
their plunder, and their manner of obtaining it. It Avas 
quite melancholy leaving the three Fuegians with their 
savage countiA'men; but it Avas a great comfort that they had 
no personal fears. York, being a powerful, resolute man, 
Avas pretty sure to get on Avell, together Avith his Avife Fiiegia. 
Poor Jemmy looked rather disconsolate, and Avould then, I 
have little doubt, have been glad to have returned Avith us. 
His OAvn brotlicr had stolen many things from him ; and 
as he remarked, "\Miat fashion call that?" he abused his 
countrj’mcn, "all bad men, no sabe (knoAv) nothing," and, 
though I never heard him SAvear before, "damned fools.” 
Our three Fuegians, though they had been only three years 
Avith civilised men, Avould, I am sure, have been glad to 
have rctiiined their ncAv habits ; but this AA'as obviously 
impossible. I fear it is more than doubtful AA’hether their 
Aisit Avill have been of any use to tlicm. 

In the evening, AAith MutthcAvs on board, aa-c made sail back 
to the ship, not by the Beagle CJinnnel, but by the soutliern 
coast. TJie boats AA’crc hcnAuly laden and the sea rough, 
and Ave lind a dangerous passage. By the cA'ening of tJie 
7th AA’C AA’ere on board the Beagle after an absence of tAA'enty 
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days, during whicli time we li.id gone three hundred miles 
in the open boals. On the 11th, Cajilain Filz Roy paid 
a visit by himself to the Fuegians, and found them going 
on well ; and that they had lost very few more things. 

On the last da}' of February in the succeeding year (1834) 
the Beagle anchored in a beautiful little cove at the eastern 
entrance of the Beagle Channel. Captain Fitz Roy deter- 
mined on the bold and, as it proved, successful attempt to 
beat against the westerly winds by the same route which 
we had followed in the boats to the settlement at Woollya. 
We did not see many n.ativcs until we were near Ponsonby 
Sound, where we Avere followed by ten or twelve canoes. 
The natives did not at all understand the reason of our 
tacking, and, instead of meeting us at each tack, vainly 
strove to follow us in our zig-zag course. I was amused 
at finding what a difference the circumstance of being quite, 
superior in force made, in the interest of beholding these 
sav.ages. While in the boats I got to hate the very sound 
of their voices, so much trouble did they give us. The 
first and last Avord AA'as ^^yammerschooner." ^\^len, entering 
some quiet little cove, Ave have looked round and thought 
to pass a quiet night, the odious Avord " yammerschooner ” 
has shrilly sounded from some gloomy nook, and then the 
little signal-smoke has curled up to spread tke ncAvs far and 
A\nde. On leaving some place Ave have said to each other, 
"Thank heaven, Ave have at last fairly left these AATetches!” 
Avhen one more faint halloo from an all-poAverful voice, heard 
at a prodigious distance, Avould reach our ears,' and clearly 
could Ave distinguish "yammerschoonei*.” But noAv, the 
more Fuegians the merrier; and very merry Avork it Avas. 
Both parties laughing, Avondering, gaping at each other; 
Ave pitying them for giving us good fish and crabs for rags, 
etc. ; they grasping at the chance of finding people so foolish 
as to exchange such splendid ornaments for a good supper. 
It Avas most amusing to see the undisguised smile of satis- 
faction AAuth Avhich one young Avoman, Avith her face painted 
black, tied several bits of scarlet cloth round her head Avith 
rushes. Her husband, Avho enjoyed the very universal 
privilege in this country of possessing tAvo Avives, CAudently 
became jealous of all the attention paid to his young Avife, 
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andj after a consultation with his naked beauties, was 
paddled away by them. 

Some of the Fuegians plainly showed tliat they had a 
fair notion' of barter. I gave one man a large nail (a most 
valuable present) ■without making any signs for a return ; 
'but he immedi.ately picked out two fish, and handed them 
up on the point of his spear. If any present.-was designed 
for one canoe, 'and it fell near another, it was -invariably 
given to the right o^raer. Tlxe Fuegiaii boy, whom Mr 
Low had on board, showed, by going into the most violent 
passion, that he quite understood the reproach of being 
called a liar, which in truth he was. We were this time, 
{IS on all former occasions, much surprised at the little 
notice, or rather none whatever, "which was taken of many 
things, the use of whicli must have been evident to the 
natives. Simple circumstances — such as the beauty of scarlet 
cloth or blue beads, the absence of women, our care in wash- 
ing ourselves — excited their admiration far more than any 
grand or complicated object, such as- our ship. Bougainville 
has well remarked concerning these people, that they treat 
the "chef-d’o 0 uvres de I’industrie humaine, comme ils traitent 
les loix de la nature et ses phdnomfenes.” 

On the 5th of March "we anchored in the cove at Woollya, 
but we saAv not a soul there. We were alarmed at this, 
for the natives in Ponsonby Sound showed by gestures that 
there had been fighting ; and we afterwards heard that the 
dreaded Oens men had made a descent. Soon a canoe, ■with 
a little flag flying, -was seen approaching, ■^vith one of the 
men in it washing the paint off his face. Tliis man -vvas 
poor Jemmy, — now a thin haggard savage, Avith long dis- 
ordered hair, and naked, except a bit of a blanket round 
his waist. We did not recognise him till he was close- to 
us; for he was ashamed of himself, and turned his back to 
the ship. -We had left him plump, fat, clean, and well 
aressed;— J never saw so complete and grievous a change. 
As soon, however, as he was clothed,' and the first flun-y 
was over, things wore a good appearance. He dined Aiith 
Qiptain Fitz Roy, and ale his dinner as tidily as formerly. 
He told us he had «too much" (meaning enough) to eat, 

a le was imt cold, that his relations Avere A^ery good 
people, and that he did not AVish to go back to England ; 
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in the evening \ve found out the cause of this great change 
in Jemmy’s feelings, in the arrival of his young and nice- 
looking ivife. With his usual good feeling, he brought two 
beautiful otter-skins for two of his best friends, and some 
spear-heads and arrows made with his own hands for the 
Ca}}tain. He said he had built a canoe for himself, and he 
boasted that he could talk a little of his own language! 
But it is a most singular fact, that he appears to have 
taught all his tribe some English : on old man spontaneously 
announced "Jemmy Button’s wife.” Jemmy had lost all his 
property. He told us that York jMinster had built a large 
canoe, and with his wife Fuegia,* had several months since 
gone to his own country, and had taken farewell by an act 
of consummate villainy ; he pei-suaded Jemmy and his mother 
to come with him, and then on the w’ay desei’ted them by 
night, stealing eveiy article of their property. 

Jemmy went to sleep on the shore, and in the morning 
returned, and remained on board till the ship got under 
weigh, which frightened his •wife, who continued crying 
violently till he got into his canoe. He returned loaded 
•\\ith valuable property. Every soul on board was heartily 
Sony to shake hands •with him for the last time. I do not 
now doubt that he vill be as happy as, perhaps happier 
than, if he had never left his own country. Every one 
must sincei’ely hope that Captain Fitz Roy’s noble hope 
may be fulfilled, of being rewarded for the many generous 
sacrifices which he made for these Fuegians, by some ship- 
Avrecked sailor being protected by the descendants of Jemmy 
Button and his tribe ! When Jemmy reached the shore he 
lighted a signal fire, and the smoke curled up, bidding us 
a last and long farcAvell, as the ship stood on her com-se 
into the open sea. 

The perfect equality among the individuals composing the 
Fuegian tribes must for a long time retard their civilisation. 
As Ave see those animals Avhose instinct compels them to live in 

* Captain SuUvan, who, since his voyage in the Beagle, has been em- 
ployed on the survey of the Falkland Islands, heard from a sealer in 
(1842?), that when in the Avestem part of the Strait of Magellan, he was 
astonished by a native woman coming on board, Avho could talk some 
English. Without doubt this Avas Fuegia Basket. She lived (I fear the 
term probably bears a double interpretation) some days on board. 
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society and obey a chief are most capable of improvementj so 
is it with the races of mankind. Whether we look at it as a 
cause or a consequence^ the more civilised always have the 
most artificial governments. For instance, the inhabitants 
of Otaheite, 'vvho, when first discovered, were governed by 
hereditary kings, had arrived at a far higher grade than 
another branch of the same people, the New Zealanders, — 
who, although benefited by being compelled to turn their 
attention to agriculture, were republicans in the most 
absolute sense. In Tierra del Fuego, until some chief shall 
arise Avith power sufficient to secure any acquired advantage, 
such as tlie domesticated animals, it seems scarcely possible 
that the political state of the country can be improved. At 
present, even a piece of cloth given to one is torn into shreds 
and distributed ; and no one individual becomes richer than 
another. On the other hand, it is difficult to understand how 
a chief can arise till there is property of some sort by which 
he might manifest his superiority and increase his power. 

I believe, in this extreme part of South America, man exists 
in a lower state of improvement tlian in any other part of the 
Avorld. The South Sea Islanders of the two races inhabiting 
the Pacific are comparatively civilised. The^ Esquimaux, in his 
subterranean hut, enjoys some of the comforts of life, and in 
his canoe, "when fully equipped, manifests much dull. Some 
of the tribes of Southern Africa, prowling about in search of 
roots, and living concealed on the Avild and arid plains, are 
sufficiently wretched. The Australian, in the simplicity of 
„ the arts of life, comes nearest the Fuegian ; he can, however, 
boast of his .boomerang, his spear and throwing-stick, his 
method of climbing trees, of tracking animals, and of hunting. 
Although the Australian may be superior in acquirements, it 
by no means follows that he is likeAvise 'superior in mental 
capacity ; indeed, from what I saw of the Fuegians when on 
board, and from what I have read of the Australians, I should 
think the case was exactly the reverse. 
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N the end of May ISSi we entered for the second 
time the eastern mouth of the Strait of Magellan. 
The countiy on both sides of this part of the 
Strait consists of nearly level plains, like those of 
Patagonia. Cape Negro, a little within the second 
Narrows, may be considered as the point where the land 
begins to assume the marked features of Tierra del Fuego. 
On the east coast, south of the Strait, broken park-like 
scenery in a like manner comiects these two epuntries, which 


are opposed to each other in almost every feature. It is truly 
surprising to find in a space of twenty miles such a change in 
the landscape. If we take a rather greater distance, as be- 
tween Port Famine and Gregory Bay — ^that is, about sixty 
miles — the difference is still more wonderful. At the former 


place Ave have rounded momibiins concealed by impervious 
forests, Avhich are drenched with the rain, brought by an end- 
less succession of gales; Avhile at Cape Gregory there is a 
clear and bright blue sky over the dry and sterile plains. The 
atmospheiic cuirents,* although rapid, turbulent, and uncon- 


* The soulh-weslerly breezes are generally very dry. January 29th, 
being at anchor under Cape Gregory: a very hard gale from W, b}' S., 
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fined by any apparent limits, yet seem to follow, like a river 
in its bed, a regularly determined course. 

During our previous visit (in January) we bad an interview 
at Cape Gregoiy with the famous so-called gigantic Pata- 
gonians, who gave us a cordial I’eception. Their height 
appears greater than it really is from their large guanaco 
mantles, their long flowng hair, and general figure ; on an 
average their height is about six feet, with some men taller 
and only a few shorter ; and the w'omen are also tall ; alto- 
gether they are certainly the tallest race which wc anywhere 
saw. In features they strikingly resemble the more northern 
Indians whom I saw with Rosas, but they have a wilder and 
more formidable appearance ; their faces were much painted 
Avith red and black, and one man Avas lingcd and dotted Avith 
Avhite like a Fuegian. Captain Fits Roy offered to take any 
three of them on board, and all seemed determined to be of 
the three. It AA-as Jong before aa'C could clear the boat ; at 
last w-e got on board AAith our three giants, Avho dined Avith 
the Captain, and bchaA'ed quite like gentlemen, helping them- 
selves Avith knives, forks, and spoons ; nothing aaais so much 
relished as sugar. This tribe has had so much communication 
Avith sealers and Avhalere that most of the men can speak 
a little English and Spanish; and they are' half-civilised, 
and proportionally demoralised. 

Tlie na\t morning a large party AA’ent on shore to barter for 
skills^ and ostrich-feathei's ; firearms being refused, tobacco 
Avas in greatest request, far more so than axes or tools. The 
Avhole population of the toldos, men, AA'omen, and children, 
Avere arranged on a bank. It Avas an amusing scene, and it 
Avas impossible not to like the so-called giants, they AA’ere 
so thoroughly good-humoured and unsuspecting ; they asked u.s 
to come again. Tliey seem to like to have Europc.ans to live 
Avitli them ; and old Maria, an imjiortant AA’oman in the tribe, 
once begged Mr Loav to Iciive any one of his sailors Arith them. 

1 ney spend the greater part of the year here ; but in summer 
they hunt along the foot of the Cordillera ; sometimes they 


dear sky with few cumuli j temperature S 7 °> dew.poinl 36'’— tliffercncc 21® 
On January 1 5 h, at Port St Julian : m the morni^ light winds Arith much 
with ? very heaw squall AVith rain, --settled into heavy rale 

AMth large cumuli, -cleared up, bloAving very strone from SSW - 

temperature 60 , dcAV-point 42”--dinerence 18*. ^ B irom Jj.ij.W., 
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travel as far as the Rio Negro, seven hundred and fifty miles 
to the north. They are well stocked with horses, each man 
having, according to Mr Low, six or seven, and all the women, 
and even cliildren, their one own horse. In the time of Sar- 
miento (1580), these Indians had bows and arrows, now long 
since disused ; they then also possessed some horses. This is 
a very curious fact, showing the extraordinarily rapid multipli- 
cation of horses in South America. The horse was first landed 
at Buenos Ayres in 1537, and the colony being then for a 
time deserted, tlie horse ran wild^; in 1580, only forty-three 
years aftenvards, we hear of them at the Strait of Magellan 1 
Mr Low informs me that a neighbouring tribe of foot-lndians 
is now changing into horse-Indians ; the tribe .at Gregory Bay 
giving them their worn-out horses, and sending in winter a 
few of their best skilled men to hunt for them. 

J»nc Is /. — ^We anchored in the fine bay of Port Famine. 

It was now' the beginning of winter, and I never saw a more 
cheerless prospect ; the dusky woods, piebald with snow', could 
be only seen indistinctly through a drizzling hazy atmosphere. 
We W’ere, however, lucky in getting hvo fine days. On one 
of these. Mount Sarmiento, a distant mountain 6800 feet high, 
presented a very noble spectacle. I w’as frequently surprised, 
in the scenery of Tierra del Fuego, at the little apparent, 
elevation of mountains really lofty. suspect it is owng to a 
cause w'hich w'onld not at first be imagined — namely, that the 
whole mass, from the summit to the water's edge, is generally 
in full view. I remember having seen a mountain, first from 
the Beagle Channel, where the whole sweep from the summit ' 
to the base w'as full in view, and then from IJonsonby Sound, 
across several successive ridges ; and it was curious to obser%'e 
in the latter case, as each fresh ridge afforded fresh means of 
judging of the distance, how the mountain rose in height. 

Before reaching Port Famine, two men were seen running 
.-ilong the shore and hailing the ship. A boat was sent for 
them. They turned out to be two sailors who had run away 
from a sealing-vessel, and had joined the Patagonians. These 
Indians had treated them with their usual disinterested hos- 
pitality. They had parted company through accident, and 
were then proceeding to Port Famine, in hopes of finding 

* Renggcr, Nalttr, det‘ SaeugethUrt von Paraguay, S. 334. 
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Some ship. I daresay they were worthless vagabonds^ but I 
never saw more miserable-looking ones. They had been 
living for some days on mussel-shells and berries, and their 
tattered clothes had been burnt- by sleeping so near their 
fires. They had been exposed night and day, without any 
shelter, to the late ineessant gales, with rain, sleet, and snow, 
and yet they "were in good health. 

During our stay at Port Famine the Fuegians twice came 
and plagued us. As tlicre Avere many instruments, clothes, 
and men on shore, it w'as thought necessai-y to frighten them 
€way. Tlie first time a few great guns were fired, Avhen they 
w'ere far distant It was most ludicrous to watch through a 
glass the Indians, as often as the shot stnick the water, tike 
up stones and, as a bold defiance, throw them towards the 
ship though about a mile and a-half distant ! A boat ivas 
then sent with orders to fire a few* musket-shots wide of them. 
The Fuegians hid themselves behind the trees, and for every 
discharge of the muskets they fired their arrows j all, however, 
lell short of the boat, and the officer, as he -pointed at them, 
laughed. This made the Fuegians frantic willi passion, and 
they shook their mantles in vain rage. At last, seeing the balls 
cut and stnke the trees, they ran away, and w'e were left in 
peace and quietness. During the former voyage the Fuegians 
S to frigtjten thfm a rockef was 

it answered effectually, 

‘a Kw!- thnt the clamour first raised, 

with the iirnfraf 1 ^ dogs, ivas quite ludicrous in contrast 
nreviiled^ f”*"® "’Inch in a minute or two afterwards 

Bcffg/c was here in the month of Febmarv I 

rrTsceSf^KotS 

mark, and during the fiiit fuJ t “ " Ingli-w-ater 
■».=htog the 1} ”*■ 

hSS, ri,ougir\^^^^^^ the compass Tforlv^’;^ 

out. 
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desolation exceeded all description ; outside it was bloAving a 
gale, but in these hollows not even a breath of Avind stirred 
the leaves of the tallest trees. So gloomy, cold, and ivet Avas 
every part, that not even the fungi, mosses, or ferns could 
flourish. In the valleys it Avas scarcely possible to craAvl 
•along, they Avere so completely b.arricaded by gi*eat moulder- 
ing trunks, Avhich had fallen doAA’n in eveiy direction. ' When 
passing over these natural bridges, one’s couree Avas often 
arrested by sinking knee-deep into the rotten Avood ; at other 
limes, Avhcn attempting to lean against a firm tree, one Avas 
startled by finding a mass of decayed matter ready to fall at 
the slightest touch. We Jit last found ourselves among the 
stunted trees, and then soon reached the bare ridge, Avhich 
conducted us to the summit. Here Avas a vicAV characteristic 
of Tierra del Fuego ; irregular chains of hills, mottled AA’ith 
patches of snoAv, deep yclloArish-green valleys, and arms of the 
sea intersecting the laud in many directions. The strong 
Avind Avas piercingly cold, and the atmosphere rather hazj^, so 
that Ave did not stay long on the top of the mountain. Our 
descent Avas not quite so laborious as our ascent; for the 
Aveight of the body forced a passage, and all the slq^s and falls 
were in the right direction. 

I have already mentioned the sombre and dull character of 
the evergreen forests,^ in Avhich tAvo or three species of trees 
groAV, to the exclusion of all others. Above the forest land 
there are many du'arf Alpine plants, Avhich all spring from the 
mass of peat, and help to compose it ; these plants are very 
remarkable from their close alliance Arith the species groAving 
on the mountains of Europe, though so many thousand miles 
distant. Tlie central part of Tierra del Fuego, Avhere the 
clay-slate formation occurs, is most faA'Ourable to the groAvth 
of trees ; on the outer coast the poorer granitic soil, and a 
situation more exposed to the Auolent Arinds, do not alloAv of 

* Captain Fitz Roy informs me that in April (our October) the leaves of 
those trees which grow near the base of the mountains change colour, but 
not those on the more elevated parts. I remember having read some obser- 
vations showing that in England the leaves fall earlier in a warm and fine 
autumn than in a late and eold one. The change in the colour being here 
retarded in the more elevated, and therefore colder situations, must be owing 
to the same general law of vegetation. The trees of Tierra del Fuego 
during no part of the year entirely shed their leaves. 
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tlieir .'ittaiiiing any great size. Near Port Famine I 'havc seen 
more large trees than anywhere else : I measured a Winter's 
Bark which was four feet six inches in girth, aud, Several of 
the beech "were as much as thirteen feet. Captain King also 
mentions a beech which Avas seven feet in diameter seventeen 
feet above the roots, - - ' • 

There is one vegetable production deserving notice from' 
its importance as an article of food to the Buegians.' 'It 
is a globular, bright-yellow fungus, which grows in vast 
numbers on the beech-trees. ' “WTien young it is elastic 
and turgid, Arith a smooth surface; but Avhen mature it 
shrinks, becomes tougher, and has its entire surface deeply 
pitted or honeycombed. This ‘ fungus belongs to a -ncAv 
and cmious genus*; I found, a second species on another 
species of beech in Cliile; and Dr Hooker informs- me 
that just lately a tirird species has been discovered bn a 
third spedes of beech in Van Diemen’s Land. How sin^lai 
is this relationship betAveen parasitical fungi and the ^ees 
on Avhich Aey groAV in distant parts of the Avorld! In 
Tierra del Fuegp the fungus in its tough and mature state 
is colected m large quantities by the women, and children ' 
and- IS eaten uncooked. It has a mucilaginous SS 
^veet taste, with a faint smell like that of a mushroom^' 
With the exception of a few benies, chiefly o™ a S 

expected from the m^re If iJehSate 3^^*" have ^ been 

Mt, 

true mice, a ctenomys allied f^^^’ohilloides), two 

'iSrIi 
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inhabit only the diier eastern parts of the country ; and the 
deer has never been seen south of the Strait of Magellan, 
Observing the general corresjjondence of the cliffs of soft 
sandstone^ mud, and shingle on the opposite sides of the 
Strait, and on some intervening islands, one is strongly 
tempted to believe that the land 'Nvas once joined, and 
thus allowed animals so delicate and helpless as the tucu- 
tuco and Reithrodon to pass over. The correspondence of 
the cliffs is far from proving any junction; because such 
cliffs generally are formed by the intersection of sloping 
deposits, Avhich, before the elevation of the land, had been 
acciunulated near the then existing shores. It is, however, 
a remarkable coincidence, that in the two large islands cut 
off by the Beagle Channel from the rest of Tierra del Fuego, 
one has cliffs composed of matter that may be called 
stratified alluvium, •which front similar ones on the opposite 
side of the channel, — while the other is exclusively 'bordered 
by old crystalline rocks; in the former, called Naverin 
Island, both foxes and guanacos occur; but in the latter, 
Hoste Island, although similar in every respect, and only 
separated by a channel a little moi'e than half-a-mile "wide, 
I have the word of Jemmy Button for saying that neither 
of these animals are found. 

Tlie gloomy woods are inhabited by few birds; occasion- 
ally the plaintive note of a ■white-tufted tp'ant-flycatcher 
Qtlyiohius albiceps) may be heai'd, concealed near the summit 
of the most lofty frees ; and more rarely the loud, strange 
cry of a black woodpecker, with a fine scarlet crest on its 
head. A little dusky-coloured ■wren {Scylalopus Magellanicus) 
hops in a skulking manner among the entangled mass of the 
fallen and decaying fr'unks. But the creeper (jOayurus 
itipmien) is the commonest bird in the country. Through- 
out the beech forests, high up and low do'wn, in the most 
gloomy, wet, and impenetrable ravines, it may be met "with. 
This little bird no doubt appears more numerous than it 
really is, from its habit of following ■with seeming curiosity 
any person who enters these silent woods ; continually 
uttering a harsh frvitter, it flutters from tree to tree, 
within a few feet of the inti'uder’s face. It is far from 
wishing for the modest conceahnent of the true creeper 
(Cerlhia Jainiliaris) ; nor does it, like that bird, run up the 
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trunks of trees, but industriously, after the manner of a 
willow-wen,, hops about, and searches for insects on every 
twg and branch. In the more o])en parts, three or four 
species of hnehes, a tlrrush, a starling (or Iclcnts), two 
Opeliorliynchi, and several hawks and owls occur. 

The absence of any species ■whatever in the whole class 
of Reptiles is a marked feature in the zoology of this 
country, as well as in that of the Palkland Islands. I do 
not ground this statement merely on my owti obsen’ation, 
but I heard it from the Spanish inhabitants of the latter 
place, and from Jemmy Button nith regard to Tierra del 
Fuego. On the banks of the Santa Cruz, in 50" south, I 
sa'vv a frog; and it is not improbable that these animals, 
as well as lizards, may be found as far south as the Strait 
of Magellan, where the country retains the character of 
Patagonia; but -within the damp and cold limit of Tierra 
del Fuego not one occurs. That the climate -would not 
have suited some of the orders, such as lizards, might have 
been foreseen; but with respect to frogs- this was not so 
obvious. 


Beetles occur in verj*^ small numbers : it was long before 
I could believe that a country as large as Scotland 
covered uath ^getable productions and n-ith a varietjr of 
stations, could be so unproductive. The few which I found 
. Avere Alpine species (Harpalidtv diid Heieromida;) iMng 
under ston«. The vegetable - feeding Chrpsomelidcv, so 
emuiently characteristic of the Tropic, are here almost 
entirely absent*; I saw very few flies, butterflies, or bees 
and no oriAeb or Orihcpl^a. In the n«,ls ^ “ato I 

•weUcs, and not any fresh-irater 
“Ppeara an eiceptlon; hut here it 
mnat be called a terrestrial shell, for it lives on the damp 

a» o, nine rTrciaTfoe foSST.f Z O'™ 
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herbage far from water. Land-shells could be procured onl^' 
in the same Alpine situations •with the beetles. I have 
already contrasted the dimale as well as the general ajipeai- 
ance of Tierra del Fuego with that of Patagonia ; and the 
difference is strongly exemplified in the entomology. I do 
not believe they have one species in common; cei’biinly 
the general diaracter of the insects is widely different. 

If we turn from the land to the sea^ we shall find the 
latter as abundantly stocked with living creatures as the 
former is poorly so. In all parts of the world a rocky 
and partially protected shore perhaps supports, in a given 
space, a greater number of indhidual animals than any 
other station. There is one marine production, ■which from 
its importance is ■worthy of a particular history. It is the 
kelp, or Macrocystis pyrifera. Tliis plant grows on eveiy 
rock from low-^water mark to a gi'eat depth, both on the 
outer coast and ■\rithin the channels.’’'" I believe, during 
the voyages of the Adventure and Beagle^ not one rock 
near the surface was discovered which was not buoyed by 
this floating Aveed. The good service it thus affords to 
vessels navigating near this stormy land is erident; and 
it certainly has saved many a one from being Avrecked. I 
^lOAv feAv things more sui-jirising than to see this plant 
groAring and flomishing amidst those great breakers of the 
Avestern ocean, Avhich no mass of rock, let it be ever so 
hard, can long resist. The stem is round, slimy, and 
smooth, and seldom has a diameter of so much as an inch. 
A feAV taken together are sufficiently strong to support the 
Aveight of the large loose stones, to AV’hich in the inland 
channels they groAV attached; and yet some of these stones 
Avere so heavy that Avhen draAvn to the surface, they could 
scarcely be lifted into a boat by one person. Captain 
Cook, in his second voyage, says that this pLint at 
Kerguelen Land rises from a greater depth than twenty- 

* Its geograpical range is remarkably Avide ; it is found from the extreme 
southern^ islets near Cape Horn, as far north on the eastern coast (accord- 
ing to information given me by Mr Stokes) as lat. 43°, — ^but on the 
western coast, as Dr Hooker tells me, it extends to the Rio San Francisco 
in California, and perhaps even to ICamtschatka. We thus have an 
immense range in latitude; and as Cook, who must have been well 
acquainted Avith the species, found it at Kerguelen Land, no less than 
140” in longitude. 
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four fathoms: "and as it does not grow in a perpendicular 
direction, but makes a very acute angle Avith the bottom, 
and much of it afterwards spreads many fathoms on the 
surface of the sea, I am Avell Arairanted to say that some 
of it groAvs to the length of sixty fathoms and upAvards." 
I do not suppose the stem of any other, plant attains so 
great a length as three hundred and sixty feet, as stated 
by Captain Cook. Captain Fitz Roy, > moreover, found it 
growing* up from the greater depth of forty-fiA*e fathoms. 
The brfs of this seaweed, CA’cn Avhen of not great breadtli, 
make excellent natural floating brealavaters. It is quite 
cunous to see, in an exposed harbour, how soon the Ai'aves 
from the open s&a, as they traA'el through tlie straggling 
stems, sink in height, and pass into smooth Avater. 

The number of K\Tng creatures of all Orders. Avhose exist- 
ence intoately depends on the , kelp, is Avonderfiil. ■ A 
great volume might be Avritten describing the inhabitants 
of one of these beds of seaAveed. Almost all the leaves, 
excephng those that float on the surface, are so thickly 
^^fted Avith coraUmes as to be of a Avhite colour. iVe 
find exquKitely delicate structures, some inhabited hv 
simple hy^-like polypi, others by more organised kindJ 
and beautiful comnoimd Ascidim On i , " 

varies patelta Stririevea aS 
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ever, are of different species from those in Tierra del Fuego. 
We here see the fucus possessing a wider range than the 
animals -which use it as an abode. I can only compare 
these great aquatic forests of the southern hemisphere •\rith 
the terrestrial ones in the inter-ti'opical regions. Yet, if 
in any country a forest -was desti'oyed, I do not believe 
nearly so many species of animals -would perish as -would 
here from the destruction of the kelp. Amidst the leaves 
of this plant numerous species of fish live, -which nowhere 
else could find food or shelter; with their destruction the 
many cormorants and other fishing birds, the otters, seals, 
and porpoises would soon perish also ; and lastly, the Fuegian 
savage, the miserable lord of this miserable land, Avould 
redouble his cannibal feast, decrease in numbers, and per- 
haps cease to exist. 

Jane 8lk . — ^We weighed anchor early in the morning and 
left Port Famine. Captain Fitz Roy determined to leave 
the Sti-ait of Magellan by the Magdalen Channel, which 
had not long been discovered. Our course lay due south, 
down that gloomy passage which I have before alluded to, 
as appearing to lead to another and worse world. The 
wind was fair, but the atmosphere Avas very thick; so 
that Ave missed much curious scenery. The dark ragged 
clouds Avere rapidly driven over the mountains, from their 
summits nearly doAvn to their bases. The glimpses aa'IucIi 
Ave caught through the dusky mass Avei-e highly interesting; 
jagged points, cones of snoAV, blue glaciers, strong outlines, 
marked on a lurid sky, Avere seen at different distances 
and heights. In the midst of such scenery Ave anchored 
at Cape Turn, close to Mount Sarmiento, Avhich Avas then 
hidden in the clouds. At the base of the lofty and almost 
peiqjendicular sides of our little cove there Avas one deserted 
AvigAvam, and it alone reminded us that man sometimes 
Avandered into these desolate regions. But it Avould be 
difficult to imagine a scene Avhere, he seemed to have fcAver 
claims or less authority. The inanimate Avorks of nature — 
rock, ice, snoAV, wind, and Avater — all Avarring Avith each 
other, yet combined against man — here reigned in absolute 
sovereignty. 

Jvne 9lh . — In the morning Ave Avere delighted by seeing the 
veil of mist gradually rise from Sai-miento, and display it to 
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our \deWr Tliis mountain, which is one of the highest in 
TieiTa del Fuego, has an altitude of 6800 feet Its base, for 
about an eighth of its total height, is clothed by dusky woods, 
and above tliis a field of snow extends to the summit These 
vast piles of snow, which never melt, and seem destined to 
last as long as the world holds together, present a noble 
and even sublime spectacle. ,The outline of the mountain 
was admirably clear and defined. Owing to the abundance 
of light reflected from the white and glitteiing surface, no 
shadows were cast on any part ; and those lines which in- 
tersected the sky could alone be distinguished ; hence the 
mass stood out in the boldest relief. Several glaciers de- 
scended in a winding course from the upper great expanse of 
snow to the sea-coast: they maybe likened to great, frozen 
Niagaras ; and perhaps these cataracts of blue ice are fully as 
beautiful as the moving ones of water. By night we reached 
the western part of the channel ; but the water was so deep 
that no anchorage could be found. We were in consequence 
obliged to stand off and on in this naiTow arm of the sea 
during a pitch-dark night of fourteen hours long. 

Jtmc lOfh. — In the morning we made the best of om* way 
into the oj^en Pacific. Tlie western coast generally consists 
of low, rounded, quite barren hills of granite and greenstone. 
Sir J. Narborough called one part South Desolation, because 
it is " so desolate a land to behold ” ; and well indeed might 
he say so. Outside the main islands, there are numberless 
scattered rocks on which the long ffwell of the open ocean 
incessantly rages. We passed out between the East and West 
Furies; and a little farther northward there are so many 
breakers that the sea is called the Milky Way. One sight of 
such a coast is enough to make a landsman dream for a week 
about shipwecks, peril, and death ; and with this sight we 
bade fareAvell for ever to Tierra del Fuego. 

The follo^ving , discussion on the climate of the southern 
parts of the continent with relation to its productions, on the 
snow-line, on the exfraordinarily low descent of the glaciers, 
and on the zone of perpetual congelation in the antarctic 
islands, may be passed over by any one not interested in these 
curious subjects, or the final recapitulation alone may be read. 
I shall, however, here give only an abstract, and must refer 
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for details to the tliirteenth chapter and the Appendix of the 
former edition of this -work. 

On the Climate and Productions of Tierra del Fucgo and of the 
SoiillMvest Coast. — ^Tlie follomng table gives the mean tem- 
perature of Tierra del Fuego, the Falkland Islands^ and, for 
comparison, that of Dublin : — 



Latitude. 

Summer 

Xemp. 

Winter 

Temp. 

Mean of 
Summer 
and Winter- 

Tierra del FuegOj 

• S3* 3^^ S. 

50 “ 

33 “ -oS 

41 “. 54 

Falkland Islands^ 

■ 5^ 3® 

SI 


— 

Dublin, . 

. 53 21 

59-54 

39 -2 

49 -37 

Hence Ave see 

that the central part of Tien’a del Fuego is 


colder in ■\\'inter, and no less than 9i-“ less hot in summer, than 
Dublin. According to Von Such, the mean temperature of 
July (not tlie hottest month in the year) at Saltenfiord in 
Norway is as high as 57“'8, and this place is actually 13“ 
nearer the pole than Port Famine!* Inliospitable as this 
climate appeal’s to our feelings, evergi’een trees flourish 
luxuriantly under it. Hmnmuig-birds may be seen sucking 
the flowers, and parrots feeding on the seeds of the Winter’s 
Bark, in lat. 55“ S. I have already remarked to what a degree 
the sea swarms with living creatures ; and the shells (such as 
the Palellie, Fissurella:, Chitons, and Barnacles), according to 
Mr G. B. Sowerby, are of a much larger size, and of a more 
vigorous gro-wth, than the analogous species in the northern 
hemisphere. A large Valuta is abundant in soutliem Tiemi 
del Fuego and the Falkland Islands. At Bahia Blanca, in Lit. 
39“ S., the most abundant shells were three species of Oliva 
(one of large size), one or two Valutas, and a Tcrehra, Now 
these are amongst the best characterised tropical forms. It 
is doubtfiil whether even one small species of Oliva exists on 
the southern shores of Europe, and there are no species of 
the two other genera. If a geologist were to find in lat. 39“ 
on the coast of Portugal, a bed containing numerous shells 

*Wilh respect to Tierra del Fuego, the results are deduced from the 
ohservations by Captain King {Geographical Journal, 1830), and those 
taken_ on board the Beagle. For the Falkland Islands, I am indebted to 
Captain Suliran for the mean of the mean temperature (reduced from 
careful observation at midnight, 8 A. si. , noon, and 8 p.m. ) of the three hottest 
months — ^viz., December, January, and February. The temperature of 
Dublin is taken from Barton. 
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belonging to three species of Olimy to a Vobiiay and Tcrchray 
he would probably assert that the climate at the period of 
their existence must have been tropical ; but judging fi-om 
South Amcricaj such an inference might be exToneous. 

The equable, humid, and windy climate of TieiTa del 
Fuego extends, with onlj^ a small increase of heat, for many 
degrees along the west const of the continent. The forests, 
for 600 miles northward of Gipe Horn, have a very similar 
aspect. As a proof of the equable climate, even for SOO or 
400 miles still fai*ther northward, I may mention that in 
Chiloe (corresponding in latitude 'with the northern parts of 
Spain) the peach seldom produces fruit, whilst strawberries 
and apples thrive to perfection. Even the ci’ops of barley and 
wheat* are often brought into the houses to be dried and 
ripened. At Valdhia (in the same latitude of 40* with Madrid) 
grapes and figs ripen, but are not common ; olives seldom 
ripen even partially, and oi*anges not at all. These fruits, in 
corresponding latitudes in Europe, are well known to succeed 
to perfection ; and even in this continent, at the Rio Negro, 
under nearly the same parallel '\rith Valdivia, street potatoes 
(coiwolvtiliis) are cultivated ; and grapes, figs, olives, oranges, 
water and musk melons pi’oduce abundant fruit. Although 
the humid and equable climate of Chiloe, and of the coast 
northward and southward of it, is so unfavomable to our fruits, 
yet the native forests, from lat. 45* to 3S*, almost rival in 
luxin-iancc those of the glowing interlropical regions. Stately 
trees of many kinds, with smooth and highly-coloured barks, 
ai’e loaded by pai*asitical monocotylcdonous plfints ; lai’ge and 
elegant ferns are numerous, suid arborescent glasses entwine 
the trees into one entangled mass to the height of thii'ty or 
forty feet above the gi'ound. Palm-trees grow in lat, 37* ; an 
arborescent grass, veiy like a bamboo, in 40* ; and another 
closely .allied kind, of great length, but not erect, flourishes 
even ns far south ns 45* S. 

•v An equable climate, evidently due to the lai-ge area of sea 
compared with the land, seems to extend over the greater 
part of the southern hemisphere ; and, as a consequence, the 
vegetation partakes of a semi-tropical chai’actei% Tree-ferns 
thrive luxuriantly in Van Diemcifs Land (lat. 45*), and I 


* AgUcros, Dcscrip^ Hist^ dc la Prov, dt Chiloiy I79ij p. 94 . 
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measured one trunk no less than six feet in circumference. 
An arborescent fern was found by Foster in New Zealand in 
4-6% where orchideous plants are parasitical on the trees. In 
the Auckland Islands, ferns, accorduig to Dr DiefFenbach,* 
have trunlcs so thick and high that they may be almost called 
tree-ferns ; and in these islands, and even as far south as 
lal. 55° in the Macquarrie Islands, paiTots abound. 

On the Height of the Snom-UnCf and on the Descent of the 
Glaciers in South America . — For the detailed authorities for the 
followng table, I must refer to the former edition : — 


Latitude. 

Equatorial region ; mean result 
Bolivia, lat. i6*’ to i8° S* 
Central Chile, lat 33® S. 
Chiloe, lat 41® to 43® S. . 

Tierra del Fuego, 54® S. - 


Observer. 

15,748 Humboldt. 

17,000 Pentland. 

14.500 to 15,000 Gillies and the Author. 

6,000 Officers of the Beagle 

and the Author. 

3.500 to 4,000 King. 


Height in Fee 
of Snow'llne. 


As'the height of the plane of perpetual snow seems chiefly 
to be deteiTOined by the extreme heat of the summer, rather 
than by the mean temperature of the year, we ought not to 
be surprised at its descent in the Strait of Magellan, where 
the summer is so cool, to only 3500 or 4000 feet above the 
level of the sea; although in Norway we must travel to 
between lat. 67° and 70° N. — that is, about 14° nearer the 
pole — to meet with perpetual snow at this low level. The 
difference in height — namely, about 9000 feet — between the 
snow-line on the Cordillera behind Chiloe (with its highest 
points ranging from only 5600 to 7500 feet) and in cenlr.d 
Chilef (a distance of only 9” of latitude), is truly wonderful. 
The land from the southward of Chiloe to near Concepcion 
(lat. 37°) is hidden by one dense forest dripping 'W'ith moisture. 
The sky is cloudy, and we have seen hoAV badly the fruits 
of southern Eiu’ope succeed. In central Chile, on the other 
hand, a little northwai’d of Concepcion, the sky is generally 


* See the Gemon translation of this Journal ; and for the other facts 
Mr Brown’s Appendix to Funder’s Voyage. 

t On the Cordillera of Central Chile, I believe the snow-line raries 
exceedingly in height in different summers. I was assured that during one 
ver}' dry and long summer all the snow disappeared from Aconcagua, 
although it attains the prodigious height of 23,000 feet. It is probable that 
much of the snow at these great heights is evaporated, rather than thawed. 
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clear, rain does not fall for the seven summer months, and 
southern European fruits succeed admirably; and even the 
sugar-cane has been cultivated.* No doubt the plane of 
perpetual snow undergoes the above remarkable flexure of 
9000 feet, unparalleled in other parts of the world, not fai* 
from the latitude of Concepcion, where the land ceases to be 
covered with forest-trees ; for trees in South America indicate 
a rainy, climate, and rain a clouded sky and little heat in 
summer. 

The descent of glaciers to tlie sea must, I conceive, mainly 
depend (subject, of course, to a proper supply of snow in the 
upper region) on the lo'wness of the line of perpetual snow on 
steep mountains near the coast. As the snow-line is so low 
in TieiTa del Fuego, we might have expected that many of 
the glaciers would have reached the sea. Nevertheless I was 
astonished when I first saw a range, only from 3000 to 4000 
feet in height, in the latitude of Cumberland, with every 
valley filled Avith streams of ice descending to the sea-coast. 
Almost every arm of the sea which penetrates to the interior 
higher chain, not only in Tierra del Fuego, but on the coast 
for 650 miles northwards, is terminated by ti'emendous and 
astonishing glaciers," as described by one of the officers on 
the survey. Great masses of ice frequently fall from these 
icy cliffs, and the crash reverberates like the broadside of a 
man-of-war through the lonely channels. These falls, as 
noticed in the last chapter, produced great waves which 
break on the adjoining coasts. It is known that earthquakes 
frequently cause masses of earth to fall from sea-cliffs : how 
terrific, then, Avould be the effect of a severe shock (and such 
occur here)t on a body like a glacier, ah'eady in motion, and 
traversed by fissures ! I can readily believe that the water 
would be fairly beaten back out of the deepest channel, and 
then, returning with an overwhelming force, would whirl 
about huge masses of rock like so much chaff. In Eyre's 
Sound, in the latitude of Paris, there are immense glaciers. 


* Miers’ C/tiiey vol. i. p. 415. It is said that the sugar-cane grew at 
Ingenio, lat. 32® to 33®, but not in sufficient quantity to make the manu- 
facture profitable. In the valley of Quillota, south of Ingenio, 1 saw some 
large date palm-trees. 

tBulkeley’s and Cummin’s Faithful Na^^raiivt of the Loss of the 
Wager^^ The earthquake happened August 25th, 1741. 
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and yet the loftiest neighbouring mountain is only 6200 feet 
high. In this Sound, about fifty icebergs Avere seen at one 
time floating outAvards, and one of them must have been at 
least 168 feet in total height. Some of the icebergs Avere 
loaded Avith blocks of no inconsiderable size, of granite and 
other rocks, diflerent from the cl.iy-slate of the surrounding 
mountains. The glacier farthest from the pole, surveyed 
during the voyages of the Advcnlvrc and Beagle, is in Int. 46° 
SO', in the Gulf of Penas. It is fifteen miles long, and in one 
part seven broad, and descends to the sea-coast. But even a 
icAv miles nortliAvard of this glacier, in the Laguna de San 
Rafael, some Spanish hiissionaries'*^ encountered " many ice- 
bergs, some great, some small, and others middle-sized,” in a 
narroAv arm of the sea, on the 22nd of the month correspond- 
ing AA’ith our June, and in a latitude con'esjjonding Avith that 
of the Lake of Geneva ! 

In Eutope, the most southern glacier Avhich comes doAvn to 
the sea is met Avith, according to Von Buch, on the coast of 
Norway, in lat. 67°. Noav this is more than 20° of latitude, 
or 12.30 miles, ne.irer the pole than the Laguna de San 
Rafael. The position of the glaciers at this place and in the 
Gulf of Penas, may be put even in a more striking point 
of vicAV, for they descend to the sea-coast, Avithin 7J° of 
latitude, or 450 miles of a harbour, Avhere three species of 
Oliva, a Vohda, and a Terchra are the commonest shells, 
Avithin less than .0° from Avherc palms groAv, Avithin 4i° of a 
region AA'hcrc the jaguar and puma range over the jflains, less 
than 2^* from arborescent grasses, and (looking to the Avest- 
Avard in the same hemisphere) less than 2° from orchideous 
parasites, and AAithin a single degi'ee of tree ferns ! 

These facts are of high geological interest Avith respect to 
the climate of the northern hemisphere, at the period Avhen 
boulders Avere transported. I Avill not here detail hoAV 
simply the theoiy of icebergs being charged Arith fragments 
of rock exjflains the origin .and position of the gigantic 
boulders of eastern Tienva del Fuego, on the high plain 
of Santa Cruz, and on the island of Chiloe. In Tierra 
del Fuego, the gi'eater number of boulders lie on the 
lines of old sca-channels, noAv coiiA^erLed into diy A'allej's by 


* Agiieros, Desc, Hist, de Chiloi, p. 227. 
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the elevation of the land. They are associated with a great 
unstratified formation of nnid Jind Siind, containing rounded 
and angular fnigments of all sizes, which has originated* in 
the repeated jdoiighing up of the sea-bottom by the stranding 
of icebergs, and by the matter transported on them. Few 
geologists now doubt that those erratic boulders which lie 
near lofty mountains have been pushed fonvard by the 
glaciers themselves, and that those distant from mountains, 
and embedded in subaqueous deposits, have been conve 3 "cd 
thither either on icebergs, or frozen in coast-ice. The con- 
nection between the transporlnl of boulders and the presence 
of ice in some form is slrikinglj'^ shown bj’ their geographical 
distribution over the earth. In South America thej' are not 
found farther than 4S® of latitude, measured from the south- 
ern pole; in North Americii it jippears that the limit of their 
tnins])ortal extends to 53^" from the northern pole ; but in 
Europe to not more than 40® of latitude, measured from the 
same point. On the other hand, in the intcrlropical parts of 
America, Asia, and Afric;i, the}' have never heen observed; 
nor at the Oipe of Good Hope, nor in Australia.! 

On (he Climate am! Prodnedons of the Anlarciic hlands . — 
Considering the rankness of the vegetation in Tierra del 
Fiiego, and on the coast northward of it, the condition of the 
islands south and south-west of America is tnil}' surj)rising. 
Sandwich Land, in the latitude of the north part of Scot- 
land, was found hy Cook, during the hottest month of the 
j'car, "covered many fathoms thick with everlasting .snow”; 
and there seems to be scarce!)’ any vcgeUition. Georgia, an 
island ninety-six miles long and ten broad, in the latitude of 
Yorkshire, "in the very licight of summer is in a manner 
wholly covered with frozen snow.” It can boast only of moss, 
some tufts of grass, and wild burnet: it has only one land- 
bird (y/wZ/rf/iV corrcndera)i yet Iceland, which is 10® nearer the 
pole, has, according to Alackenzie, fifteen land-birds. The 
South Shetland Islands, in the .same latitude as the southern 
half of No^^vny, possess only some lichens, moss, and a little 

^ Gtohpcal Transaciiom^ vol. v 5 . p. 415, 

I I liavc given details (the first, I believe, published) on this subject in 
the first edition, and in tlic A]>pcndi>L to it. 1 have there shown that the 
apjxirenl exceptions to the abbcncc of erratic boulders In certain hut 
countries arc due to erroneous observations: several statements there 
given I ha\e since found confinncd by various authors. 
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grass ;"{ind Lieutenant Kendall^ found the bay in which lie 
was at anchor beginning to freeze at a period corresponding 
with our 8th of September. The soil here consists of ice and 
volcanic ashes interstratifled ; and at a little depth beneath 
the surface it must remain perpetually congealed, for 
Lieutenant Kendall found the body of a foreign sailor •which 
had long been buried, "with the flesh and all the features 
perfectly preserved. It is a singular fact, that on the two 
great continents in the northern hemisphere (but not in the 
broken land of Europe between them), we have the zone of 
perpetually frozen under-soil in a low latitude — namely, in 56" 
in North America at the depth of three feet,t and in 62° in 
Siberia at the depth of twelve to fifteen feet — as the result 
of a directlj’’ opposite condition of things to those of the 
southern hemisphere. On the northern continents the 
■winter is rendered excessively cold by the radiation from a 
large area of land into a clear sky, nor is it moderated by the 
•ivannth-bringing cuiTents of the sea ; the short summer, on the 
other hand, is hot. In the Southern Ocean the winter is not 
so excessively cold, but the summer is far less hot, for the 
clouded skj' seldom allows the sun to warm the ocean, itself a 
l)ad absorbent of heat ; and hence tlic mean temperature of 
the year, which regulates the zone of perpetually congealed 
under-soil, is low'. It is evident that a rank vegetation, wliich 
does not so much require heat as it does protection from 
intense cold, w'ould approach much neai'er to this zone of 
perpetual congelation under the equable climate of the 
southern hemisphere than under the extreme climate of the 
northern continents. 

The case of the sailor’s body perfectly preserved in the icy 
soil of the South Shetl.ond Islands (lat. 62° to 63° S.) in a 
rather low'cr latitude than that (lat. 6'1‘° N.) under which 
Pallas found the frozen rhinoceros iji Siberia, is very interest- 
ing. Although it is a fallacy, as 1 have endeavoured to show 
in a foiTuer chaptei', to suppose that the larger quadrupeds 
require a luxuriant vegetation for their support, nevertheless 
it is important to find in the South Shetland Islands a fi'ozen 
under-soil w'ithin 360 miles of the forest-clad islands near 

*' Geographical Journal, 1830, pp. 65, 66. 

t Richardson’s Append, to Back’s Exped., and Humboldt’s Fragtn. 
Asiat,, tom. ii. p. 386. 
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Cape Horn, where, as far as the bulk of vegetation is con- 
cerned, any number of great quadrupeds might be supported. 
The perfect preservation of the carcasses of the Siberian 
elephants and rhinoceroses is- certainly one of the most 
wondei'fiil facts in geology; but independently of the 
imagined difficulty of supplying them "with food from the 
adjoining countries, the wliole case is not, I think, so per- 
plexing as it has generally been considered. The plains of 
Siberia, like those of the Pampas, appear to have been formed 
under the sea, into ■which .rivers brought dowm the bodies of 
many animals; of the greater number of these only the 
skeletons have been preserved, but of others the perfect 
carcass. Now it is known that in the shallow sea on the 
arctic coast of America the bottom freezes,* and does not thaw 
in spring so soon as the surface of the land; moreover, at 
greater depths, where the bottom of the sea does not freeze, 
the mud a few feet beneath the top layer might remain 
even in summer below 32°, ns is the case on the land with 
the soil at the dejjth of a few feet. At still greater depths 
the temperature of the mud and water would probably not be 
low enough to preserve the flesh ; and hence carcasses drifted 
beyond the shallow parts near an arctic coast would have 
only their skeletons preserved ; now in the extreme northern 
2 )arts of Siberia bones are infinitely numerous, so tliat even 
islets are said to be almost composed of them f ; and those 
islets lie no less than ten degrees of latitude north of the 
place where Pallas found the frozen rhinoceros. On the other 
hand, a carcass washed by a flood into a shallow part of the 
Arctic Sea would be preserved for an indefinite jieriod if it 
were soon afterwards covered ■\\ith mud sufficiently thick to 
prevent the heat of the summer-water penetrating to it ; and 
ifj when the sea-bottom was upraised into land, the covering 
was sufficiently thick to prevent the heat of the summer air 
and sun thaAving and corrupting it. 

RecapHuIafion . — I ■vrill recapitulate the principal facts "Nnlh 
regard to the climate, ice-action, and organic productions of~ 
the southern hemisifliere, transposing the places in imagina- 
tion to Europe, "ivith which we are so much better acquainted. 

* Messrs Deaseand Simpson, in Geographical Journal, vol. viii. pp. 218, 
220. 

t Cuner [Ossemem Fossiles, tom. i. p. 151), from Billing’s Voyage. 
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Then, near Lisbon, the commonest sea-shells — ^namely, three 
species of Oliva, a Vohila, and Terehra, would have a tropical 
character. In the southern produces of France, magnificent 
forests, entwined by arborescent grasses and "vvith the trees 
loaded "with parasitical plants, woidd hide the face of the 
land. The puma and the jaguar would hunt the Pyrenees. 
In the latitude of Mont Blanc, but on an island as far west- 
ward as central North America, tree-ferns and parasitical 
Orchidece would thrive amidst the thick woods. Even as far 
north as central Denmark, humming-birds would be seen 
fluttering about delicate flowers and parrots feeding amidst 
tlie evergreen woods ; and in the sea there, we should have 
a Vohtla, and all the shells of large size and vigorous growth. 
Nevertheless, on some islands only SGO miles northward .of 
our new Cape Horn in Denmark, a carcass buried in the soil 
(or if washed into a shallow sea, and covered up -with mud) 
would be preserved perpetually frozen. If some bold na^^- 
gator attempted to penetrate northward of these islands, he 
would run a thousand dangers amidst gigantic icebergs, on 
some of which he would see great blocks of rock borne far 
away from their original site. Another island of large size in 
the latitude of southern Scotland, but twice as far to the 
west, would be "almost wholly covered ivith everlasting 
snow,” and would have each bay terminated by ice-cliffs, 
whence great masses Avould be yearly- detached : this island 
would boast only of a little moss, grass, and bumet, and a tit- 
lark would be its onh* land inhabitant. From otrr new Cape 
Horn in Denmark, a chain of moimtains, scarcely half tlie 
height of the Alps, would run in a straight line due soutli- 
ward ; and on its western flank everj’’ deep creek of the sea, 
or fiord, woidd end in "bold and astonishing glaciers.” Tliese 
lonely channels would frequently reverberate -with the falls of 
ice, and so often would great waves rush along their coasts : 
nimierous icebergs, some as tall as cathedrals, and occasion- 
ally loaded with " no inconsiderable blocks of rock,” would 
be stranded on the outlying islets ; at inten'als violent earth- 
quakes would shoot prodigious masses of ice into the waters 
below. Lastly', some missionaries, attempting to penetrate a 
long arm of the sea, would behold the not lofty surrounding 
mountains, sending doivfrtheir many grand icy streams to the 
sea-coast, and their progress in the boats would be checked 



THE ANTARCTIC ISLANDS 25S 

by the innumerable floating icebergs^ some small and some 
grCiat ; and tliis Avould have occurred on oiir twenty-second of 
June, and where the lake of Geneva is now spread out I * 

* In the former edition and Appendix^ I have given some facts on the 
transportal of erratic boulders and icebergs in the Antarctic Ocean. This 
subject has lately been treated excellently by Mr HayeSj in the Boston 
Journal (vol. iv. p. 426). The author does not appear aware of a case* 
published by me {Geographical Journal^ vol. ix. p. 528), of a gigantic boulder 
embedded in an iceberg in the Antarctic Ocean, ^most certainly one 
hundred miles distant from any land, and perhaps much more distant. 
In the Appendix I have discuss^ at length the probability (at that time 
hardly thought of) of icebergs, when stranded, grooving and polishing 
rocks, like glaciers. This is now a very commonly received opinion, and 
I cannot still avoid the suspicion that it is applicable even to such cases as 
that of the Jura. Dr Richardson has assured me that the icebergs off 
North America push before them pebbles and sand, and leave the sub- 
marine rocky flats quite bare ; it is hardly possible to doubt that such 
ledges must be polished and scored in the direction of the set of the pre- 
vailing currents. Since writing that Appendix, I have seen in North 
Wales {London Phil, Mag,^ vol. xxi. p. I So) the adjoining action of 
glaciers and of floating icebergs. 



CHAPTER XII 
central chile 

VALl'AUAISO — nXCUnsiON TO THE FOOT OF THE ANDES 

STnUCTUUE OF THE LAND — ASCEND THE BELL OF QUILLOTA 
— SHATTERED MASSES OF GREENSTONE — IMMENSE VALLEYS 
— AMINES — STATE OF MINERS — SANTIAGO — HOT DATHS OF 

CAUQUENES — GOLD-MINES GRINDING-MILLS — PERFORATED 

STONES — HABITS OF THE PUMA — EL TORCO .\ND TAPACOLO 
— HUMMING-BIRDS. 

ULY aSrd. — ^The Beagle anchoYed late at night in 
tlie bay of Valparaiso, the cliief seaport of Chile. 
When morning came, everything appeared 
delightful. After Tierra del Fuego, the climate 
felt quite delicious — the atmosphere so dry, 
and the lieaA'ens so clear and blue, ivith the sun shining 
brightl}', that all nature seemed sparlding nuth life. The 
vieiiV from the anchorage is very pretty. TJie towi is built at 
the very foot of a range of hills, about l600 feet high, and 
rather stee]). From its position, it consists of one long, 
straggling street, ivliich runs parallel to the beach, and 
ivherever a ravine comes down, the houses are piled up on each 
side of it. The rounded hills, being only partially protected 
by a very scanty vegetation, are ■worn into numberless little 
gullies, •which expose a singularly bright red soil. From this 
cause, and from the low white-washed houses "with tile roofs, 
the view reminded me of St Ci*uz in TenerifFe. In a north- 
easterly direction there are some fine glimpses of the Andes ; 
but these mountains appear much grander when viewed from 
the neighbouring hills, the great distance-at which they are 
situated can then more readily be perceived. The volcano 
of Aconcagua is particularly magnificent. This huge and 
irregularly conical mass has an elevation greater than that of 
Chimborazo ; for, from measurements made by the officers in 
254 
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the Beagle, its height is no less than 23^000 feet. Tlie 
Corclilleni^ lioweverj ^^e^vcd from this point, owe the greater 
part of their beaut}* to the atmosphere through which they 
are seen, '\^^len the sun was setting in the Pacific, it was 
admirable to Avatch how clearly their rugged outlines could 
be distinguished, yet how varied and how delicate Avere the 
shades of their colour. 

I had the good fortune to find li\ing here Jlr Richard 
Corfield, an old schoolfellow and friend, to Avhose hospitalitj' 
.ind kindness I Avas greatly indebted, in ha\nng afforded me 
a most pleasant residence during the Beagle's shay in Chile. 
The immediate neighbourhood of Valparaiso is not very 
])roductive to the naturalist. During the long summer tlie 
wind blows steadily from the soutliAvard, and a little off 
shore, so that rain never falls; during Uie three A^anter 
months, however, it is sufficiently abundant. The A-egeta- 
tion in consequence is verj* scanty ; except in some deep 
valleys there are no trees, and only a little grass and a 
fcAV low bushes are scattered over the less steep parts of 
the hills. WTieu Ave reflect that, at the distance of 350 
miles to the south, this side of the Andes is conqdetely 
hidden by one impenetrable forest, the contnist is very 
remarkable. I took several long Avalks Avhile collecting 
objects of natural histojy. The. countiy is pleasant for 
exercise. There are many ver}* beautiful floAvers ; and, as 
in most other dry climates, the plants and 'shrubs possess 
strong and peculiar odours — even one’s clothes, by bnisliing 
through them, became scented. I did not cease from 
Avonder at finding each succeeding day as fine as the fore- ' 
going. Vliat a difference does climate make in tlie enjoy- 
ment of life ! How opposite are the sensations Avheri vieAring 
black mountains half enveloped in clouds, and seeing another 
range throiigli the light blue haze of a fine day! Tlie one for 
a time may be A^ery sublime; the other is all gaiety and happy 
life. 

Atigtisl 14/ A. — I set out on. a riding excursion for the 
pmqiosc of geologising the basal parts ^f the Andes, Avhich 
alone at this time of the year are not shut up by the 
Avinter snow. Our first day’s ride Avas ' nortlnvard along 
the sea-coast. After dark Ave reached the Hacienda of 
Quintero, the estate Avhich foionerly belonged to Lord 
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Cochrane. My object in coming here was to see the gi'eat 
beds of shells^ which stand some yards above the level of 
the sea, and are burnt for lime. The proofs of the eleva- 
tion of this whole line of coast are unequivocal; at the 
height of a few hundred feet old-looking shells are numerous, 
and I found some at 1300 feet. These shells either lie 
loose on the surface, or are embedded in a reddish-black 
vegetable mould. I was much surprised to find under the 
microscope that this vegetable mould is really marine mud, 
full of minute particles of organic bodies. 

Avgusl 1 5lh . — We returned towards the valley of Quillota. 
The country was exceedingly pleasant; just such as poets 
would call pastoral ; gi’een open lawns, separated by small 
vallej's with rivulets, and the cottages, we may suppose of the 
shepherds, scattered on the hillsides. We averc obliged to 
cross the ridge of the Chilicauquen. At its base there avere 
many fine evergreen forest-trees, but these flourished only 
in the ravines, aa'here there av'as lainning water. Any person 
avho had seen only the countiy near Valparaiso aa’ould never 
have imagined that there had been such picturesque spots in 
Chile. As soon as ave reached the broav of the Sierra, the 
valley of Quillota avas immediately under our feet. Tlie 
prospect aa'as one of remarkable artificial luxuriance. The 
valley is very broad and quite flat, and is thus easily irrigated 
in all parts. The little square gai’dens are croavded avith orange 
and olive trees, and every sort of vegetable. On each side 
huge bare mountains rise, and this from the contrast renders 
the patchavork valley the more pleasing. Whoever called 
"Valparaiso" the "Valley of Paradise" must have been 
thinking of Quillota. We crossed over to the Hacienda de 
San Isidro, situated at the very foot of the Bell Mountain. 

Chile, as may be seen in the maps, is a narroav strip of land 
betaveen the Cordillera’ and the Pacific ; and this strij) is itself 
traversed by several mountain-lines, avhich in this part run 
parallel to the great range. Betaveen these outer lines and 
the main Cordilleiva a succession of level basins, generally 
opening into each other by narroav passages, extend far to the 
southavard ; in these, the principal toavns are situated, as San 
Felipe, Santiago, San Fernando. These basins or plains, 
together arith the transverse flat valleys (like tliat of Quillota) 
avhich connect them avith the coast, I have no doubt are the 
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bottoms of ancient inlets and deep bays, such as at the 
present day intersect every part of TieiTa del Fuego and the 
'Western coast. Chile must fonnerly liave resembled the 
latter counliy in the configuration of its land and water. The 
rcseiiiblance was occnsionfilly shown stilkingly when a level 
fog-bank covered, as "with a mantle, all the lower parts of the 
country : the 'white vapour curling into the ravines, beautifully 
represented little coves and bays; and here and there a 
solitarj^ hillock peeping up, showed that it had formerly stood 
there as an islet. The contrast of these flat valleys and 
basins with the irregular mountains gave the sceneiy a 
character which to me "was new and very interesting. 

From the natural slope to seaward of these plains, they are 
veiy easily irrigated, and in consequence singularlj^ fertile. 
Without this process the land would produce scarcely any- 
thing, for during the 'whole summer the sky is cloudless. 
The mountains and hills are dotted over with bushes and low 
trees, and excepting these the vegetation is verj* scanty. 
Each landoATOcr in the valley possesses a certain portion of 
hill-coimtrj", 'where his half-w'ild cattle, in considerable 
numbers, manage to find sufficient pasture. Once every 
year there is a grand rodeo” 'when all the cattle are 
driven down, counted, and marked, and a certain number 
separated to be fattened in the irrigated fields. AMieat is 
extensively cultivated, and a good deal of Indian com : a 
kind of bean is, however, the staple article of food for the 
common labourers. The orchards produce an overflo'wing 
abundance of peaches, figs, and grapes. With all these 
advantages, the inhabitants of the country ought to be much 
more prosperous than they are. 

July l6tL — ^The major-domo of the Hacienda 'was good 
enougli to give me a guide and fresh horses; and in the 
morning we set out to ascend the Campana, or Bell Mountain, 
'which is 6400 feet high. Tlie paths w’ere very bad, but both 
the geology and scenery amply repaid the trouble. We 
reached, by the evening, a spiing called the Agua del 
Guanaco, 'which is situated at a great height. This must be 
an old name, for it is very many ‘ 3 "ears since a guanaco 
drank its waters. During the ascent I noticed that nothing 
but bushes grew on the norlhcm slope, whilst on the southern 
slope there was a bamboo about fifteen feet high. In a few 

R 
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places there were palms, and I was surprised to see one at an 
elevation of at least l-SOO feet. These palms are, for tlieir 
family, ugly trees. Their stem is veiy large, and of a curious 
form, being thiclcer in the middle than at the base or top. 
They are excessively numerous in some parts of Chile, and 
valuable on account of a sort of treacle made from the sap. 
On one estate near Petorca they tried to count them, but 
failed, after ha\dng numbered several hundred thousand. 
Every year in the early spring, in August, very many are cut 
down, and when the trunk is l3dng on the ground the crown 
of leaves is lopped off. The sap then immediately begins to 
flow from the upper end, and continues so doing for some 
months ; it is, however, necessary that a thin slice should be 
shaved off from that end every morning, so as to expose a 
fresh surface. A good tree •will give ninety gallons, and all 
this must have been contained in the vessels of the apparently 
dry trunk. It is said that the sap flows much more quickly 
on those days when the sun is jjowerfub; and likewise, that it 
is absolutely necessaiy to take care, in cutting do'tvn the tree, 
that it should fall -with its head upwards on the side of the 
hill ; for if it falls down the slope, scarcely any sap Avill flow ; 
although in that case one would have thought that the action 
<vould have been aided, instead of chedced, by the force of 
gravity. The sap is concentrated by boiling, and is then 
called treacle, which it very much resembles in taste. 

We imsaddled our horses near the spring, and prepared to 
pass the night. The evening was fine, and the atmosphere 
so clear that the masts of the vessels at anchor in the Bay of 
Valparaiso, although no less than twenty-six geographical 
miles distant, could be distinguished clearly as little black 
streaks. A ship doubling the point under sail appeared as 
a bright white speck. Anson expresses much'smprise, in his 
voyage, at the distance at which his vessels were discovered 
from the coast; but he did not sufficiently allow for the 
height of the land, and the great transparency of the 
air. 

Tlie setting of the sun was glorious ; the valleys being 
black, whilst the snoAvy pcciks of the Andes yet retained a 
i*uby tint. When it Avas dark, Ave made a fire beneath a little 
arbour of bamboos, fried our charqui (or dried slips of beef), 
took our matd, and were quite comfortable. There is an 
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inexpressible cliann in thus living in the open air. Tlie 
evening was calm and still ; the shrill noise of the mountain 
bizcacha and the faint ciy of a goat-sucker were occasionally 
to be heard. Besides these, few birds, or even insects, 
fi-equent these dry, parched mountains. 

August 17th, — In the morning we climbed up the rough 
mass of greenstone which crowms the summit. This rock, 
as frequently Iiappens, was much shattered and broken into 
huge angular fragments. I observed, however, one remark- 
able circumstance — ^namely, that many of the surfaces pre- 
sented every degi’ee of fVeslmess — some appearing as if 
broken the day before, whilst on others lichens had either 
just become, or had long gro^\Ti, attached. I so fully 
believed that this was owing to the frequent earthquakes 
that I felt inclined to hurry from below each loose pile. 
As one might very easily be deceived in a fact of this Idnd, 
I doubted its accuracy, until ascending Mount Wellington, 
in Van Diemen*s Land, where earthquakes do not occur; 
and there I saw the summit of the mountain similarly com- 
posed and similarly shattered, but all the blocks appeared 
as if they had been hurled into their present position thou- 
sands of years ago. 

We spent the day on the summit, and I never enjoyed 
one more thoroughly. Chile, bounded by the Andes and 
the Pacific, was seen as in a map. The pleasure from the 
scenery, in itself beautifril, was heightened by the many 
refiectioiis which arose from the mere view of the Campana 
range, ’svith its lesser parallel ones, and of the broad valley 
of Quillota directly intersecting them. Who can avoid won- 
dering at the force whicli has upheaved these mounbiins, 
and even more so at the countless ages which it must have 
required to have broken through, removed, and levelled 
\vhole masses of them? It is well, in this case, to call to 
mind the vast shingle and sedimentaiy beds of Patagonia, 
which, if heaped on the Cordillera, would increase its height 
by so many thousand feet. When in that coimtry, I won- 
dered how any mountain - chain could have supplied such 
masses and not have been utterly obliterated. We must 
not now reverse the wonder, and doubt whether all-powerful 
time can grind do’wn mountains — even the gigantic Cordillera 
— ^into gravel and mud. 
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The appeai’ance of the Andes -was different from that 
wliich I had expected. The lower line of the snow was 
of course horizontal, and to this line the even summits of 
the range seemed quite parallel. Onlj' at long intervals, a 
group of points or a single cone showed wliere a volcano 
had existed, or does now exist. Hence the range resembled 
a great solid wall, surmounted here and there by a tower, 
and making a most perfect barrier to the country. 

Almost eveiy part of the hill had been drilled by attempts 
to open gold-mines: the rage for mining has left scarcely 
a spot in Cliile unexamined. I spent the evening as before, 
talking roimd the fire with mj' two companions. The Guasos 
of Chile, who correspond to the Gauchos of the Pampas, are, 
hoM'ever, a very different set of beings. Chile is the more 
chilised of the two countries, and the inhabitants, in conse- 
quence, have lost much indhidual character. Gradations in 
rank are much more strongly marked ; the Guaso does not 
by any means consider every mein his equal; and I was 
quite surprised to find that my companions did not like to 
eat at tlie same time -with myself. This feeling of inequality' 
is a necessary' consequence of the existence of an aristocracy 
of wealth. It is said that some few of the greater land- 
OAvners possess from five to ten thousand pounds sterling 
per annum; an inequality of riches which I believe is not 
met -rrith in any of the cattle-breeding countries eastrvard 
of the Andes. A trav'eller does not here meet that un- 
boimded hospitality which refuses all payment, but j'et is 
so kindly offered that no scruples can be raised in accepting 
it Almost every house in Chile will receive you for the 
night, but a trifle is expected to be ^ven in the morning: 
even a rich man will accept, tw’o or three slrillings. The 
Gaucho, although he may be a cut-tlrrxiat, is a gentleman; 
the Guaso is in few respects better, but at the same time 
a vulgar, ordinary fellow. The two men, although employed 
much in the same manner, are different in their habits and 
attire; and the peculiarities of each are rmiversal in their 
respective countries. The Gaucho seems pari: of his horse, 
and scorns to exert himself excepting when on its back; 
the Guaso may be hired to "work as a labourer in the fields. 
The former lives entirely on animal food ; the latter almost 
wholly on vegetable. We do not here see the white boots. 
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the broad drawers^ and scarlet chilipa ; the picturesque cos- 
tume of the Pampas. Here, common trousers are jjrotected 
by black and gi*een worsted leggings. The poncho, however, 
is common to both. The chief pride of the Guaso lies in 
his spurs, which are absurdly large. I measured one which 
was six inches in the diameter of the rowel, aud the rowel 
itself contained upwards of thirty points. The stirrups are 
on the same scale, each consisting of a square, caiwed block 
of wood, hollowed out, yet weighing three or four pounds. 
The Guaso is perhaps more expert "with the lazo than the 
Gaucho; but, from the nature of the country, he does not 
know the use of the bolas. 

Avgitsl We descended the mountain, and passed 

some beautiful little spots, 'with rivulets and fine trees. 
Having slept at the same hacienda as before, we rode during 
the t^vo succeeding days up the valley, and passed through 
Quillota, which is more like a collection of nursery-gardens 
than a toAvn. The orchards were beautifixl, presenting one 
mass of peach-blossoms. I saw also, in one or two places, 
the date-palm ; it is a most stately tree ; and I should think 
a group of them in their native Asiatic or African deserts 
must be superb. We passed likewse San Felipe, a pretty 
straggling to'wn like Quillota. The valley in this part ex- 
pands into one of those great bays or plains, reaching to 
the foot of the Cordillera, which have been mentioned as 
forming so curious a part of the scenery of Chile. In the 
evening we reached the mines of Jajuel, situated in a ravine 
at the flank of the great chain. I stayed here five days. 
My host, the superintendent of the mine, was a shrewd but 
rather ignorant Cornish miner. He had married a Spanish 
woman, and did not mean to return home; but his admiration 
for the mines of Cornwall remained unbounded. Amongst 
many other questions, he asked me, '^Now that George 
Rex is dead, how many more of the family of Rexes are 
yet alive?*' This Rex certainly must be a relation of the 
gi‘cat author Finis, who wrote all books! 

These mines arc of copper, and the ore is .all shipped to 
Swansea to be smelted. Hence the mines have an aspect 
singularly quiet, as compai'ed to those in England: here no 
smoke, furnaces, or great steam-engines disturb the solitude 
of the surrounding mountains. 
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The Chilian Government, or, rather, the old Spanish Law, 
encourages by evciy method the searching for mines. Tlie 
discoverer niaj' work a mine on any ground by paying five 
shillings; and before pjiying this he may try, even in the 
garden of another man, for Lwenij' days. 

It is now well known that the Chilian method of mining is 
the chenpesL My’ host says that the two principal improve- 
ments introduced by foreigners have been, first, reducing 
by previous roasting the copper pyaifes — which, being the 
common ore in Cornwall, the English miners were astounded 
on their arrival to find thro^ra away as useless; secondly’, 
stamping and washing the scoria: from the old furnaces — 
by which process particles of metal are recovered in abun- 
dance. I have actually seen mules carrying to the coast for 
transportation to England, a cargo of such cinders. But the 
first case is much the most curious. The Chilian miners were 
so convinced that copper py’rites contained not a particle 
of copper that they laughed at the Englishmen for their 
ignorance, who laughed in turn, and bought their richest 
veins for a few dollars. It is very odd that, in a country 
where mining has been extensively' carried on for many years, 
so simple a process as gently roasting the ore to expel the 
sulphur previous to smelting it, had never been discovered. 
A few improvements have likewise been introduced in some 
of the simple machinery ; but even to the present day, water 
is removed from some mines by men carrying it up the shaft 
in leathern bags! 

The labouring men work very hard. Tliey have little time 
allowed for their meals, and during summer and winter they 
begin when it is light, and leave off at dark. Tliey are paid 
one pound sterling a month, and their food is given them : 
this for breakfast consists of sixteen figs and two small loaves 
of bread; for dinner, boiled beans; for supper, broken roasted 
w'hcat grain. They scarcely ever taste meat, as, with the 
twelve pounds jrer annum, they have to clothe themselves 
and support their families. The miners "who work in the mine 
itself have twenty-five shillings per month, and are allowed 
a little charqui. But these men come down from their bleak 
habitations only once in every fortnight or three weeks. 

During rtiy stay here I thoroughly enjoy’ed scrambling 
about these huge mountains. The geology, as might have 
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been expected, was very interesting. The shattered and 
- baked rocks, travei'sed by innumerable dykes of gi'eenstone, 
sliowed what commotions had formerly taken place. The 
scenery was much the same as that near the Bell of Quillota 
■ — dry barren'monntains, dotted at intervals by bushes with 
a scanty foliage. Tire cactuses, or rather opimtias, were, here 
very nmnerous. I measured one of a spherical figure, which, 
including the spines, was six feet and four inches in circum- 
ference. The height of the common cylindrical, branching 
kind is from twelve to fifteen feet, and the girth (Avith 
spines) of the branches between three and four feet. 

A heavy fall of snow on the mountains prevented me, 
during the last two days, from making some interesting 
excursions. I attempted to reach a lake which the in- 
habitants, from some unaccountable reason, believe to be 
an arm of the sea. During a very dry season, it was pro- 
posed to attempt cutting a channel from it for the sake 
of the ivater, but the padre, after a consultation, declared 
it was too dangerous, as all Chile would be inimdated, if, 
•' as generally supposed, the lake was connected mth the 
Pacific. We ascended to a great height, but becoming 
involved in the snow-drifts, failed in reaching this wonderful 
lake, and had some difficrdty in returning. I thought we 
should have lost oiir horses ; for there was no means of 
guessing how deep the drifts were, and the animals, when 
led, could only move by jumping. The black sky showed 
that a iresh snowstorm "was gathering, and we therefore 
were not a little glad w'hen we escaped. By tire time we 
readied the base the storm commenced, and it was lucky 
for us that this did not happen three hours earlier in the day. 

August Z6lk . — ^We left Jajuel and again crossed the basin 
of San Felipe. Tlie day was tnily Cliilian : glaringly bright, 
and the atmosphere quite clear. The thick and uniform 
covering of newly-fallen snow rendered the view of the 
volcano of Aconcagua and the main chain quite glorious. 
We w'ere now on the road to Santiago, the capital of Chile. 
We crossed the Cerro del Talguen, and slept at a little 
rancho. Tlie host, talking about the state of Chile as 
compared to other countries, was veiy humble: "Some 
see %vith tivo eyes and some with one, but for my part I 
do not think that Chile sees ■with any,” 
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August 27///. — ^After crossing many low hills "we descended 
into the small land-locked plain of Guitron. In the basins^ 
such as this one, which are elevated from one thousand to 
tAVo thousand feet above the sea, two species of acacia, wliich 
are stunted in their forms, and stand wide apart from each 
other, grow in large numbers. These trees are never found 
near the sea-coast ; and this gives 'another characteristic 
feature to the scenery of these basins. We crossed a low 
ridge which separates Guitron from the gi'eat plain on which 
Santiago stands. The view was here pre-eminently striking : 
the dead level surface, covered in parts by woods of acacia, 
and with the city in the distance, abutting horizontally 
against the base of the Andes, whose snoAvy peaks were 
bright ■with the evening sun. At the first glance of this 
view, it was quite evident that the plain represented the 
extent of a former inland sea. As soon as we gained the 
level road we pushed our horses into a gallop, and reached 
the city before it was dark. 

I stayed a week in Santiago, and enjoyed myself very 
much. In the morning I rode to various places on the ^ 
plain, and in the evening dined with several of the English 
merchants, whose hospitality at this place is well knovui. 

A never-failing source of pleasure Avas to ascend the little 
hillock of rock (St Lucia) Avhich projects in the middle 
of the city. The scenery certainly is most striking, and, 
as I have said, veiy peculiar. I am informed that tliis 
same chai'acter is common to the cities on the great Mexican 
platform. Of the toAra I haA^e nothing to say in detail ; it 
is not so fine or so large as Buenos Ayres, but is built after 
the same model. I arrived here by a circuit to the north ; 
so I resolved to return to Valparaiso by a rather longer 
excursion to the south of the direct road. 

September 5ih . — By the middle of the day Ave arrived at 
one of the susj)ension bridges made of hide, Avhich crosses 
the Maypu, a large turbulent river a fcAv leagues soutliAvard 
of Santiago. These bridges are very poor affairs. The road, 
folloAving the ciirvatiwe of the suspending ropes, is made of 
bundles of sticks placed close together. It Avas full of holes, 
and oscillated rather fearfully, even Avith the AA'eight of a 
man leading liis horse. In the evening Ave readied a com- 
fortable farmhouse, Avhere there Avere several veiy pretty 
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scnoritas. Thcj* were much horrified nt nij- linving entered 
line of their cluirclic^ out of mere curiosilj*, T]icy asked 
inoj ''Why do you not become a Chrislian — for our religion 
K* certain?*' I assured them I a sort of Cliristian ; 
but they would not hear of it — .appealing to inj' own Mwds^ 
''Do not your pmhrs. j’oiir very ln<.hops, marry?" The 
ah^unlity of a bishop having a wife particularly slnick them ; 
lliey sivrrccly knew whether to be most amused or Imrror- 
slruck at ^uch an enormity. 

Scptcinhcr 6//a — ^^Vc proceeded due south, and slept at 
rianc/igua. The road passed over the level but narrow 
plain, Imundcd on one side by lofty hills, and on the other 
liy the Cordillom. The next day m'u turned up the valley 
i;f the Ilio Cnrhapual, in which the Jiot baths of Cauqucncs, 
long celebmtod fur their medicinal properties, arc situated. 
The sn*ipension bridges, in the less-frequented parts, arc 
generally taken down during the winter when the rivers 
arc low, Snell avas the c<a«;e in Ibis valley, and avc avcrc 
therefore obliged to cross the stream on horseback. Tins 

nilbcr disagreeable, for the foaming \valer, though not 
deep, rushes so quickly over the bed of large rounded 
vtont^s, that one's head becomes quite confused, and it is 
diflieuit even to perceive whether the horse is moxing 
onwanl or slamling still. In summer, when the sno>v melts, 
the torrents arc quite impas*yible; their strength and fury 
Is then extremely great, as might be plainly seen by the 
marks w'bicli iluw had left. We reached the baths in the 
evening, and stayed there five days, being confined the Uvo 
last by heavy rain, 'rhe buildings consist of a square of 
mlsenible lillle lioveb, each with a single table and bench, 
I’liey arc situated in n narrow deej) valley just withonl the 
central Cordillera. It is a quiet, solitary sj)ol, with a good 
deal of wild beauty. 

The mineral springs of Cauquenes hurst forlli on a line of 
a dislocation, cro'^sing a mass of slmtificd rock, the whole of 
wliich betniys the nclion of heat. A considcrahlc quantity 
of gas Is cnnlitiually eseajung from the same orifices willi 
the water. Though the springs are only a few' )Virds apart, 
they have very different lempeniturcs ; and this npjiears to 
be the result of an unequal mixture of cold water: for 
those witli the lowest lempcralurc have scarcely any mineral 
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taste. After the f^reat earthquake of 1822 the springs ceased^ 
and the water did not return for nearly a year. They were 
also much affected by the earthquake of 1 835 ; the tempera- 
ture being suddenly changed fi'om 118“ to 92 °.*' It seems 
pi’obable thsit mineral waters rising deep from the bowels 
of the earth Avould always be more deranged by subter- 
raneiin disturbances than those nearer the surface. The 
man who had charge of the baths assured me that in summer 
the water is hotter and more plentiful than in winter. The 
former circumstance I should have expected, from the less 
mixture, during the dry season, of cold water ; but the latter 
statement appears very strange and contradictory. The peri- 
odical increase during the summer, when rain never falls, 
can, I think, onl)' be accounted for by the melting of the 
snow ; yel the mountains which are covered by snow during 
that season are three or four leagues distant from the springs. 
I have no reason to doubt the accuracy of m)' informer, who, 
having lived on the spot for several years, ought to be well 
acquainted "with the circumstance — which, if tine, certainly 
is very curious; for we must suppose that the snow-water,- 
being conducted tlirough porous strata to the regions of heat, 
is again throivn up to the surface by the line of dislocated 
and injected rocks at Cauquenes ; and the regularity of the 
phenomenon would seem to indicate that in this district 
heated rock ocemTed at a depth not very great. 

One day I rode up the valley to the farthest inhabited 
spot. Shortly above that point the Cachapual divided into 
tivo deep tremendous ravines, which penetrate directly into 
the great range. I scrambled up a peaked mountain, probably 
more than six thousand feet high. Here, as indeed every- 
where else, scenes of the highest interest presented them- 
selves. It was by one of these ravines that Pincheira entered 
Chile, and ravaged the neighbouring country. This is the 
^me man whose attack on an estancia at the Rio Negro I 
have described. He ivas a renegade, half-caste Spaniard, 
who collected a great body of Indians together and established 
himself by a stream in the Pampas, which place none of the 
forces sent after him could ever discover. From tliis point 
he used to sally forth, and crossing the Cordillera by passes 


* Caldcleugh, in Philosoph. Transact, for 1836. 
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hitherto iinattempted, he ravaged the farmhouses and drove 
the cattle to liis secret rendez\^ous. Pincheir^ a capital 
horseman^ and he made all around him equally good, for he 
invariably shot any one who hesitated to follow him. It was 
against this man, and other wandering LidiaH tribes, that 
Rosas waged the war of extermination. 

Scplcmbcr 1 3th.— We left the batlis of Cauquenes, and, 
rejoining the main road, slept at the Rio Claro. From tliis 
place we rode to the town of San Fernando. Before arriv- 
ing there, the last land-locked basin had expanded into a 
great plain, which extended so far to the south that the 
sno^vy summits of the more distant Andes wcfre seen as if 
above the horizon of the sea. San Fernando is forty leagues 
from Santiago; and it was my farthest point southward; for 
we here turned at right angles towards the coast. We slept 
at the gold mines of Yaquil, wliich are worked by Mr Nixon, 
an American gentleman, to whose kindness I was much 
indebted during the fomr days I stayed at his house. The 
next morning we rode to the mines, which are situated at 
t'^'^the distance of some leagues, near the summit of a lofty 
hill. On the way we had a glimpse of the lake Tagua- 
tagua, celebrated for its floating islands, which have been 
described by M. Gay.* They are composed of the stalks 
of various ^dead plants intertwined together, and on the 
surface of w’hich other living ones take root. Their form 
is generall}^ circular, and their thickness from four to six 
feet, of which the greater part is immersed in the water. 
As the Avind blows, they pass from one side of the lake 
to the other, and often carry cattle and horses aS passengers. 

WHien we arrived at the mine, I w-as struck by the pale 
appearance of many of tlie men, and inquired from Mr 
Nixon respecting their condition. The mine is 450 feet 
deep, and each man brings up about 200 pounds weight 
of stone. With diis load they have to climb up the 
alternate notches cut in the trunks of trees, placed in a 
zigzag line up the shaft. Even beardless young men, 
eighteen and twenty years old, 'with little muscular de- 
velopment of their bodies (they are quite naked excepting 

* Annales des Sciences Naturelles^ March 1833. M. Gay, a zealous and 
able naturalist, was then occupied in studying every bmneh of natural 
history throughout the kingdom of Chile. 
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drawere), ascend ■with this great load from nearly the same 
depth. A strong man^ ■who is not accustomed to this 
laboiu", perspires most profusely Avith merely carrying up 
his oAvn body. With this very severe labour, they live 
entirely on boiled beans and bread. Tliey Avould prefer 
having bread alone; but their masters, finding that they 
cannot work so hard upon this, treat them like horses, 
and make them eat the beans. Their pay is here rather 
more than at the mines of Jajuel, being from tiventy- 
four to tAventy-eight shillings per month. They leave 
the mine only once in three Aveeks; when they stay AAith 
their families for tAVO days. One of the rules in this mine 
sounds very harsh, but ansAvers pretty Avell for the master. 
The only method for stealing gold is to secrete pieces of 
the ore, and take them out as occasion may offer. When- 
eA’^er the major-domo finds a lump thus hidden, its full 
value is stopped out of the Avages of all the men ; Avho 
thus, Avithout they all combine, are obliged to keep Avatch 
over each other. 

WHien the ore is brought to the mill, it is ground into‘-'> 
an impalpable poAvder ; the process of Avashing removes all the' 
lighter particles, and amalgsimation finally secures the gold 
dust. The Avashing, AA-hen described, sounds a very simple 
process ; but it is beautiful to see hoAv the exact adaptation 
of the .current of Avater to the specific gravity of the gold, 
so easily separates the poAA'dered matrix from the metal. 
The mud Avhich passes from the mills is collected into 
pools, Avhere it subsides, and every noAV and then is cleared 
out, and throAvn into a common heap. A great deal of 
chemical action then commences, salts of various kinds 
effloresce on the surface, and .the mass becomes hard. 
After having been left for a year or tAA'o, and then re-Avashed, 
it yields gold ; and this process may be repeated even six 
or seven times ; but the gold each time becomes less in 
quantity, and the intervals required (as the inhabitants 
say, to generate the metal) are longer. There can be no 
doubt that the chemical action already mentioned each 
time liberates fresh gold from some combination. The 
discovery of a method to effect this before the first grinding 
would Avithout doubt raise the value of gold-ores many fold. 

It is curious to find how the minute particles of gold, being 
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scattered about and not corroding^ at last accumulate in some 
quantity. A short time since a few miners, being out of work, 
obtained pemiission to scrape the ground round the house 
and mill ; they washed the earth thus got together, and so 
procured thirty dollars’ worth of gold. This is an exact 
counterpart of what takes place in nature. Mountains suffer 
degradation and wear away, and wtli them the metallic veins 
which they contain, 'llie hardest rock is worn into im- 
palpable mud, the ordinary metals oxidate, and both are 
removed; but gold, platina, and a few others are nearly 
indestructible, and from their weight, sinking to the bottom, 
are left behind. After whole mountains have passed through - 
this grinding-mill, and have been washed by the hand of 
nature, the residue becomes metalliferous, and man finds it 
worth his while to complete the task of separation. 

Bad as the above treatment of tlie miners appears, it is 
gladly accepted of by them ; for the condition of the labour- 
ing agriculturists is much worse. Their wages are lower, and 
they live almost exclusively on beans. This poverty must be 
[chiefly owing to the feudal-like system on which the land is 
tilled: the ]ando>vner gives a small plot of ground to the 
labourer, for building on and cultivating, and in return has 
his services (or those of a proxy) for every day of his life, 
without any wages. Until a father has a grown-up son, 
who can by his labour pay the rent, there is no one,'except 
on occasional days, to take care of his o'wn patch of ground. 
Hence extreme poverty is very common among the labouring 
classes in this countay. 

There are some old Indian iniins in this neighbourhood, 
and I was sIioato one of the perforated stones which Molina 
mentions as being found in many places in considerable 
numbers. They are of a circular flattened form, from five to 
six inches in diameter, with a hole passing quite through the 
centre. It has generally been supposed that they were used 
as heads to clubs, although their form does not appear at all 
well adapted for that purpose. Burchell^ states that some of 
the tribes in Southern Africa dig up roots by the aid of a 
stick pointed at one end, the force and weight of which is 
increased by a round stone wth a hole in it, into which the 


*Burcheirs Travels^ vol. ii. p. 45. 
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other end is firmly wedged. It appears probable that the 
Indians of Chile formerly used some such rude agricultural 
instrument. 

One day, a German collector in natural history, of the 
name of Reuous, called, and nearly at the same time an old 
Spanish lawyer. I was much amused at being told the con- 
versation which took place between them. Renous speaks 
Spanish so AveU that the old la^vyer mistook him for a 
Cliilian. Renous, alluding to me, asked him what he thought 
of the King of England sending out a collector to their 
country to pick up lizards and beetles, and to break stones ? 
The old gentleman thought seriously for some time and then 
said, " It is not well , — hay vn goto enccrrado aqui (there is a 
cat shut up hei’e). No man is so rich as to send out people 
to pick up such rubbish. I do not like it : if one of us were 
to go and do such things in England, do not you think the 
King of England would very soon send us out of his country ? ” 
And this old gentleman, from his profession, belongs to the 
better informed and more intelligent classes ! Renous himself, 
two or three years before, left in a house at San Fernando 
some caterpillars, under charge of a girl to feed, that they 
might turn into butterflies. Tliis was rumoured ihrough the 
toAvn, and at last the Padres and Governor consulted together, 
and agreed it must be some heresy. Accordingly, when 
Renous returned, he was arrested. 

September \Qih . — left Yaquil, and followed the flat 
valley, formed like that of Quillota, in which the Rio Tin- 
derichca flows. Even at these few miles south of Santiago 
the climate is much damper ; in consequence, there were fine 
tracts of pasturage, Avhich were not irrigated. (20//i) — ^We 
fpllowed this valley till it expanded into a great plain, .which 
reaches from the sea to the mountains west of Rancagua. We 
shortly lost all trees and even bushes ; so that the inhabitants 
are nearly as badly off for firewood as those in the Pampas. 
Never ha’wng heard of these plains, I was much surprised at' 
meeting "with such scenery in Chile. Tire plains belong to 
more than one series of different elevations, and they ai'e 
traversed by broad flat-bottomed valleys; both of which 
circumstances, as in Patagonia, bespeak the action of the sea 
on gently rising land. In the steep cliffs bordering these 
valleys there are some large caves, which no doubt were 
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originally foimecl by the Avaves ; one of these is celebrated 
. under the name of Cueva del Obispo, having formerly been 
consecrated. During the day I felt very unwell, and &om 
that time to the end of October did not recover. 

Sci^tcmbcr 22nd . — ^\Ve continued to pass over gi’een plains 
Avithout a tree. The next day Ave arrived at a house near 
Navedad, on the sea-coast, Avhere a rich Haciendei’O gave us 
lodgings. I stayed here the tAvo ensuing days, and, though 
very unAvell, managed to collect from the tertiary formation 
some marine shells. 

September 2Uh . — Our course Avas noAV directed tOAvards 
Valparaiso, Avhich Arith great difficulty I reached on the 27th, 
and Avas there confined to my bed till the end of October. 
During this time T Avas an inmate in Mr Corfield’s house, 
Avhose kindness to me I do not knoAv hoAv to express. 

I Arill here add a feAv observations on some of the animals 
and birds of Chile. The puma, or South American lion, is 
not uncommon. Tliis animal has a Avide geographical range ; 
-being found from the equatorial foi'ests, throughout the deserts 
of Patagonia, as far south as the damp and cold latitudes (53** 
to 54 j") of Tierra del Fuego. I have seen its footsteps in the 
Cordillei*a of Central Chile, at an elevation of at least 10,000 
feet. In La Plata the puma pre 3 ^s chiefly on deer, ostriches, 
bizcacha, and other small quadrupeds ; it there seldom attacks 
cattle or horses, and most rarely man. In Chile, hoAvever, it 
destroys many young horses and cattle, OAving probably to the 
scarcity of other quadrupeds; I heard, JikeAvise, of tAvo men 
and a Avoman Avho had been thus killed. It is asserted that 
the puma ahvays kills its prey by springing on the shoulders, 
and then draAving back the head Avith one of its paAVS, until 
the vertebraj break ; I have seen in Patagonia' the skeletons 
of giianacos, Avith their necks thus dislocated. 

The puma, after Ctiting its fill, covers the cai’cass Avith many 
large bushes, and lies doAvn to AV'atch it. This habit is often 
the cause of its being discovered ; for the condors AA'heeling 
in the air, every noAV and then descend to pariake of the 
feast, and being angrily driven awMy, rise altogether on the 
AA»ing. The Chilcno Guaso then knoAvs there is a lion Avatch- 
ing his prey — the Avord is given — and men and dogs huny to 
the chase. Sir F. Head says that a Gaucho in the Pampas, 



272 


HABITS OF THE PUMA 


upon merely seeing some condors ■wheeling in the air^ cried, 
A lion!” I could never myself meet "with any one ■vvho 
pretended to such powers of discrimination. It is asserted 
that if a puma has once been betrayed by thus watching the 
carcass, and has then been hunted, it never resumes this 
habit; but that, having gorged itself, it wanders far away. 
Tlie puma is easily killed. In an open countiy, it is first 
entangled •\rith the bolas, then lassoed, and dragged along 
the ground till rendered insensible. At Tandeel (south of the 
Plata) I was told that ■within three months one hundi'ed were 
thus destroyed. In Chile the}^ are generally driven up bushes 
or trees, and are then either shot, or baited to death by dogs. 
Tlie dogs employed in this chase belong to a particular breed, 
called Leoneros; they are ■weak, slight animals, like long- 
legged terriers, but are born ■\rith a particular insrinct for this 
sport. The puma is described as being very crafty; ■when 
pursued, it often returns on its former track, and then 
suddenly making a spring on one side, waits there till the 
dogs have passed by. It is a very silent animal, uttering no 
cry even when womided, and only rarely during the breeding*, 
season. 

Of birds, two species of the genus Plcroptockos (inegapodius 
and albicoHis of Kittlitz) are perhaps the most conspicuous. 
The former, called bj' the Cliilenos "el Tiirco,” is as large as 
a field-fare, to which bii'd it has some alliance ; but its legs 
are much longer, tail shorter, and beak strongei* ; its colour is 
a reddish-bro^m. The Turco is not uncommon. It lives on the 
ground, sheltered among the thickets which are scattered 
over the diy and sterile hills. With its tail erect, and stilt- 
like legs, it may be seen every now and then popping from 
one bush to another ■with uncommon quickness. It really 
requires little imagination to believe that the bird is ashamed 
of itself, and is aware of its most ridiculous figure. On first 
seeing it, one is tempted to exclaim, " A vilely-stuffed speci- 
men has escaped from some museum, and has come to life 
again ! " It cannot be made to take flight "without the 
greatest trouble, nor does it run, but only hops. The various 
loud cries which it utters when concealed amongst the bushes 
are as strange as its appearance. I dissected several speci- 
mens ; a gizzard, which was very muscular, contained beetles, 
ACgetable fibres, and pebbles. From this character, from the 
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length of its Icgs^ scmtching feet, membranous covering to 
the nostrils, short and arched Avings, this bird sccnis in a 
certain degree to connect the thrushes Avith the gallinaceous 
order. 

The second species (or P. albicoHis) is allied to the first in 
its general form. It is called Tapacolo, or cover your 
posterior ” ; and avcU does the shameless little bird dcsciTe its 
name ; for it cjtrrics its tail more than erect — that is, inclined 
backward towards its head. It is very common, and fre- 
quents the bottoms of liedgc-rows and the bushes scattered 
over the ban'cn hills, Avhere scarcely another bird can exist 
In its general manner of feeding, of quickly hopping out of 
the thickets and back again, in its desire of' concealment, 
umvillingncss to take flight, and nidification, it bears a close 
resemblance to the Turco ; but its appearance is not quite so 
ridiculous. The Tapacolo is vciy craftj' ; Avhen frightened by 
any person it Avill remain motionless at the bottom of a bush, 
and Arill then, after a little while, tr}’ with much address to 
crawl away on the opposite side. It is also an active bird 
and continually making a noise ; these noises arc various and 
strangely odd ; some arc like the cooing of doves, others like 
tlie bubbling of Avntcr, and many defy all similes. The 
countr}' people say it changes its crj’ five times in the year — 
according to some change of season, I .suppose.* 

Two .species of humming-birds are common ; Trochihisforfi^ 
calm is found over a space of 2o00 miles on the Avest coast, 
fi*om the hot dry country of Lima to the forests of Ticrra del 
Fuego — ^whcrc it may be seen flitting about in snowstorms. 
In the Avooded island of Cliiloe, which has an cxti'cmely 
humid climate, this little bird, skipping from side to side 
amidst the dripj)ing foliage, is pcrhajis more abundant than 
almost any other kind. I opened the stomachs of several 
specimens, shot in diiferent parts of the continent, and in all 
remains of insects Averc ns mimci‘ous ns in the stomach of a 
creeper. Wiien this species migrates in the summer soutli- 

* It is a rGinarkal>1c fact that Molina, thoii(;h describing in detail all the 
birds and animals of Chile, never once mentions this genus, the species of 
which arc so common, and so remarkable in their habits. ^Vas he at a loss 
how to classify them, and did lie consequently think that silence was the 
more pnidcnt course ? It is one more instance of the frequency of omissions 
by authors on Uiosc very subjects where it might have been least expected. 

8 
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•\vardj it is replaced by the arrival of another species coining 
from the north. This second kind {Trochihis gigas) is a very 
large bird for the delicate family to which it belongs ; when 
on the wing its appearance is singular. Like others of the 
genuSj it moves from place to place "with a rapidity which may 
be compared to that of SjTphus amongst flies and Sphinx 
among moths ; but whilst hoveling over a flower it flaps its 
■nings nith a veiy slow and powerful movement totally Affer- 
ent from that -vibratory one common to most of the species, 
which produces the humming noise. I never saw any other 
bird where the force of its nings appeared (as in a butterfly) 
so powerful in proportion to the weight of its body. When 
hovering by a flower, its tail is constantly expanded and shut 
like a fan, the body being kept in a nearly vertical position. 
This action appears to steady and support the bird between 
the slow movements of its -wings. Although flying from flower 
to flower in search of food, its stomach generally contained 
abundant remains of insects, which I suspect are much more 
the object of its search than honey. The note of this species, 
like that of nearly the whole family, is extremely shrill. 
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CIIILOE AND CIIONOS ISLANDS 

CniLOE — GENEIL\L ASPECT — DOAT EXCURSION — NATIVE INDIANS — 
CASTRO TAME FOX ASCEND SVN PEDRO CHONOS ARCHI- 
PELAGO PENINSULA or TRES MONTE GRANITIC 1L\NGE 

BOAT-WRECKED SAILORS — LOW’s HARBOUR WILD POTATO 

FORMATION OF PEAT MYOPOTAMUS, OTTER, AND MICE 

CHEUCAU AND BARKJNG-BIRD — OPETIORHYNCHUS SINGULAR 

CHAIU\CTER OF ORNITHOLOGY — PETRELS, 

^ IO^/l — T lic Beagle sailed from Valpa- 

jL miso to the south, for the purpose of surveying 
^ the southern part of Chile, the island of Chiloe, 
^ and the broken land called the Gionos archi- 
" pelago, as far south as the Peninsula of Tres 
Montes. On the 21st we anchored in the bay of San Carlos, 
the capital of Chiloe. 

Tins island is about ninetj* miles long, Mith a breadth of 
rather less than thirty. Tlic land is hill}*, but not moun- 
tainous^ and is covered by one great forest, except where a 
few green patches have been cleared round the thatched 
cotUigcs. From a distance the view somewhat resembles 
that of Tierra del Fuego ; but tbe woods, when seen nearer, 
arc incompanibly more beautiful. Many kinds of fine ever- 
green trees, and plants arith a tropical character, here take 
the i>lacc of the gloomy beech of the southern shores. In 
winter the climate is detestable, and in summer it is only 
a little better. I should think there arc few parts of the 
avorld, within the temperate regions, where so much rain 
falls. The winds arc very boisterous, and the sky almost 
always clouded : to have a week of fine weather is some- 
thing w'ondcrful. It is even diflicult to get a single glimpse 
of the Cordillera : during our first \isit, once only the volcano 
of Osomo stood out in bold relief, and that was before sunrise; 

27S 
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it Avas cmdous to Avatch^ as the sun rose, the outline gradually 
fading aAvay in the glare of the eastern sky. 

The inhabitants^ from their complexion and Ioav stature^ 
appear to have tlmee-fom-ths of Indian blood in their veins. 
They are a humble^ quietj industrious set of -men. Although 
the fertile soil, resulting from the decomposition of the 
volcanic rocks, supports a rank vegetation, yet the climate is 
not favom'able to any production AA'hich requires much sun- 
shine to ripen it. There is A^eiy little pasture for the larger 
quadrupeds ; and in consequence the staple articles of food 
are pigs, potatoes, and fish. The people all dress in strong 
AA'oollen garments, Avhich wch family makes for itself, and 
dyes Avith indigo of a dark blue colour. The arts, hoAveA'er, 
are in the rudest state; as may be seen in their strange 
fashion of ploughing, their method of spinning, grinding com, 
and in the construction of their boats. Tlie forests are so 
. impenetrable that the land is noAA’here cultivated except near 
the coast and on the adjoining islets. Even Avhere paths 
exist, they are scarcely passable fr’om the soft and SAvampy 
state of the soil. Tlie inhabitants, like those of Tierra del 
Fuego, moA'e about chiefly on the beach or in boats. Although 
AAith plenty to eat, the people are A^ery poor; there is no 
demand for labom*, and consequently the loAver orders cannot 
scrape together money sufficient to purchase even the smallest 
luxuries. There is also a great deficiency of a circulating 
medium. I haA'e seen a man bringing on his back a bag 
of charcoal, AAith AA’hich to buy some trifle, and another 
carrying a plank to exchange for a bottle of A\dne. Hence 
every tradesman must also be a merchant, and again sell the 
goods Avhich he takes in exchange. 

November ZMh . — The yaAA’l and AV’hale-boat Avere sent, under 
the command of Mr (noAv Captain) SuliA'an, to suiTey the 
eastern or inland coast of Chiloe, and "with orders to meet 
the Beagle at the southern extremity of the island, to Avhich 
point she AA'ould proceed by the outside, so as thus to circum- 
navigate the Avhole. I accompanied this expedition, but 
instead of going in the boats the first day, 1 hired horses 
to take me to Chacao, at the nortliern extremity of the island. 
The road folloAA'ed the coast, cA'eiy noAv and then crossing 
promontories covered by fine forests. In these shaded paths 
it is absolutely necessary that the Avhole road should be made 
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of logs of wood, whicli are squared and placed by the side of 
each other. From the rays of the sun never penetrating the 
evergreen foliage, the ground is so damp and soft, that except 
by this means, neither man nor horse would be able to pass 
along. I arrived at the village of Chacao shortly after the 
tents belonging to the boats were pitched for the night. 

The land in tliis neighbourhood has been extensively 
cleared, and there were many quiet and most picturesque 
nooks in the forest. Cliacao was formerly the principal port 
in the island ; but many vessels having been lost owing to 
the dangerous cuiTents and rocks in the straits, the Spanish 
Government burnt the chmrch, and thus arbitrarily compelled 
the greater number of inhabitants to migrate to San Carlos. 
We had not long bivouacked, before the barefooted son of 
the governor came down to reconnoitre us. Seeing the 
English flag hoisted at the yawl's mast-head, he asked, wth 
the utmost indifference, whether it was abvays to fly at 
Chacao. In several places the inhabitants were much aston- 
ished at the appearance of men-of-war's boats, and ho 2 )ed 
and believed it was the forerunner of a Spanish fleet coming 
to recover the island from the patriot government of ^ Chile. 
All the men in power, however, had been informed of our 
intended visit, and were exceedingly civil. Wliile we were 
eating our supper the governor paid us a visit. He had been 
a lieutenant-colonel in the Spanish service, but now was 
miserably poor. He gave us two sheep, and accepted in 
return two cotton handkerchiefs, some brass trinkets, and a 
little tobacco. 

November ZSilu — ^Torrents of rain: we managed, however, 
to run down the coast as far as Huapilenou. The whole of 
this eastern side of Chiloe has one aspect: it is a plain, 
broken by valleys and divided into little islands, and the 
whole thickly covered with one impervious blackish-green 
forest. On the margins there are some cleared spaces, sur- 
rounding the high-roofed cottages. 

November Z6tL — The day rose splendidly clear. The 
volcano of Osomo was spouting out volumes of smoke. 
This most beautiful mountain, formed like a perfect cone, 
and white with snow, stands out in front of the Cordillera. 
Another great volcano, with a saddle-shaped summit, also 
emitted from its immense crater little jets of steam. Sub- 
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seqiiently we saw the lofty-peaked Corcovado — ^^vell desenr- 
ihg the name of." el famoso Corcovado.” Thus we beheld, 
from one point of view, three great active volcanoes, each 
about seven thousand feet high. In addition to this, far to 
the south there were other lofty cones covered witli snow, 
which, although not knoAvn to be active, must be in their 
origin' volcanic. The line of the Andes is not, in this 
neighbourhood, nearly so elevated as in Chile ; neither does 
it appear to form so perfect a barrier between the regions of 
the earth. This great range, although running in a straight 
north and south Ime, owing to an optical deception always 
appeared more or less cm'ved ; for the lines dra-vvn from each 
peak to the beholder’s eye necessarily converged like the 
radii of a semicircle, and as it was not possible (owing to the 
clearness of the atmosphere and the absence of all inter- 
mediate objects) to judge how far distant the farthest peaks 
were off, they appeared to stand in a dattish semicircle. 

Landing at midday, we saw a family of pure Indian 
extraction. The father was singularly like York Minster ; 
flind some of the younger boys, -with their ruddy complexions,, 
might have been mistaken for Pampas Indians. Ever 3 rthing 
I have seen convinces me of the close connection of the 
different American tribes, who nevertheless speak distinct 
languages. This party could muster but little Spanish, and 
talked to each other in their o^vn tongue. It is a pleasant 
thing to see the aborigines advanced to the same degi'ce 
of civilisation, however low that may be, which their white 
conquerors have attained. More to the south we saw 
many pure Indians : indeed, all the inhabitants of some 
of the islets retain their Indian surnames. In the census 
of 1832, there were in Cliiloe and its dependencies forty- 
two thousand souls : the greater number of these appear to 
be of mixed blood. Eleven .thousand retain their Indian 
surnames, but it is probable that not nearly all of these 
are of' a pure breed. Their manner of life is the same 
wth that of the other poor inhabitants, and they are all 
Christians ; but it is said that they yet retain some strange 
superstitious ceremonies, and that they pretend to hold 
communication with the devil in certain caves. Fonnerly, 
every one convicted of this offence was sent to the Inquisi- 
tion at Lima. Many of the inhabitants who are not included 
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in the eleven thousand wth Indian surnames, cannot be 
distinguished by their appearance from Indians. Gomez, 
the governor of Lemiiy, is descended from noblemen of 
Spain on both sides; but by constant inter-marriages vith 
the natives the present man is an Indian. On the other 
hand, the governor of Quinchao boasts mudi of his purely-' 
kept Spanish blood. 

\Ve reached at night a beautiful little cove, north of the 
island of Caucahue. The people here complained of want of 
land. Tl\is is partly owing to their owm negligence in not 
cleiiring the "woods, and partly to restrictions by the govern- 
ment, -which makes it necessary, before buying ever so small 
a piece, to pay two shillings to the surveyor for measuring 
each quadra (150 yards square), together with whatever price 
he fixes for the value of the land. After his valuation, the 
land must be put up three times to auction, and if no one 
bids more, the purchaser can have it at that rate. All these 
exactions must be a serious check to clearing the ground, 
where the inhabitants are so extremely poor. In most 
countries, forests are removed w’ithout much difficulty by 
the aid of fire ; but in Chiloe, from the damp nature of 
the climate, and the sort of trees, it is necessary first to cut 
them do"wn. This is a heavy drawback to the prosperity 
of Cliiloe. In tlie time of tlie Spaniards the Indians could 
not hold land ; and a family, after having cleared a piece of 
ground, might be driven away, and the property seized by 
the government. The Chilian authorities are now per- 
forming an act of justice by making retribution to these poor 
Indians, giring to each man, according to his grade of life, a 
certain portion of land. The value of uncleared ground is 
very little. Tlie Government gave Mr Douglas (the present 
surve 5 ^or, who infonned me of these circumstiinces) eight and 
a-half square miles of forest near San Carlos, in lieu of a 
debt; and this he sold for 350 dollars, or about J&70>sterling. 

Tlie two succeeding days w'ere fine, and at night we 
reached the island of Quinchao. This neighbourhood is the 
most cultivated part of the arcliipelago ; for a broad strip 
of land on the coast of the main island, as well as on many 
of the smaller adjoining ones, is almost completely cleared. 
Some of the farmhouses seemed very comfortable. I "was 
curious to ascertain how rich any of these people might be. 
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but Mr Douglas says tKat no one can be considered as 
possessing a regular income. One of the richest lando-vvners 
might possibly accumulate^ in a long industrious life^ as much 
as £01000 sterling ; but should this hajjpen, it woidd all be 
stowed away in some secret comer, for it is the custom of 
almost, eveiy family to have a jar or treasm’e-cliest buried in 
the ground. 

November SOlJi . — ^Early on Sunday morning we reached 
Castro, the ancient capital of Chiloe, but now a most forlorn 
and deserted place. The usual quadrangular arrangement of 
Spanish to'svns could be traced, but the streets and plaza were 
coated ^vith fine green turf, on which sheep were browsing. 
The church, which stands in the middle, is entirely built 
of plank, and has a picturesque and venerable appearance. 
The poverty of the place may be conceived from the fact, 
that although containing some hundreds of inliabitants, one 
of our party was unable anywhere to purchase either a pound 
of sugar or an ordinaiy knife. No individual possessed either 
a watch or a clock ; and an old man, who was supposed to 
have a good idea of time, was employed to strike the 
church bell by guess. The arrival of our boats was a rare 
event in this quiet retired comer 'of the world: and nearly 
all the inliabitants came doivn to the beach to see us pitch 
our tents. They were veiy' civil, and offered us a house; 
and one man even sent us a cask of cider as a present. 
In the afternoon we paid our respects to the governor — a 
quiet old man, who, in his appearance and manner of life,- 
was scarcely suiierior to an English cottager. At night 
heaiy rain set in, which was hardly sufficient to drive away 
from om* tents the large circle of lookers-on. An Indian 
family, who had come in a canoe from Caylen, bivouacked 
near us. Tliey had no shelter during the rain. In the 
morning I asked a yoimg Indian, who was wet to the 
skin, how he had passed the night. He seemed perfectly 
content, and answered, " Muy bien, Senor.” 

Decetnber IsL — ^We steered for the island of Lemuy. I 
was anxious to examine a reported coal mine, which turned 
out to be lignite of little value, in. the sand^one (probably 
of an ancient tertiary epoch) of which these islands are com- 
posed. "Wlien we reached Lemuy we had much difficulty in 
finding any place to pitch our tents, for it was spring-tide. 
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and the land was wooded down to the water’s edge. In 
a short time we were surrounded by a large group of the 
nearly pure Indian inhabitants. They were much sminised 
at our arrival, and said one to the other, " This is the reason 
we have seen so many parrots lately ; the cheucau ” (an odd 
red-breasted little bird, which inhabits the thick forest, and 
utters veiy peculiar noises) "has not cried ‘beware’ for 
nothing.” They were soon anxious for barter. Money was 
scarcely worth .anything, but their eagerness for tobacco 
was something quite extraordinai-y. After tobacco, indigo 
came next in value: then capsicum, old clothes, and gun- 
powder. The latter article was required for a very innocent 
purpose: each parish has a public musket, and the gun- 
powder was wanted for making a noise on their saint or 
feast days. 

The people here live chiefly on shell-fish and potatoes. 
At certain seasons they catch also, in " corrales,” or hedges 
under water, many fish which are left on the mud-banks 
as the tide falls. Tliey occasionally possess fowls, sheep, 
goats, pigs, horses, and cattle; the order in which they 
are here mentioned expressing their respective numbers. 
I never saw anything more obliging and humble than the 
manncm of these people. Tliey genemlly began nith stating 
that they were poor natives of the place, and not Spani.ards, 
and that they were in sad want of tobacco and other 
comforts. At Caylen, the most southern island, the sailors 
bought with a stick of tobacco of the value of three-half- 
pence, two fowls, one of which, the Indians stated, had 
shin between its toes, and turned out to be a fine duck;- 
and ivith some cotton handkerchiefs, worth three shillings, 
three sheep .and a large bunch of onions were procured. 
The yawl at this place was anchored some way from the 
shore, and we had fears for her safety from robbers during 
the night. Our pilot, Mr Douglas, accordingly told the 
constable of the district that we alwjiys placed sentinels 
avith loaded arms, and not understanding Spanish, if we 
saw any person in the dark, we should assuredly shoot 
him. nie constable, with much humility, agreed to the 
perfect propriety of this arrangement, and promised us that 
no one should stir out of his house during that night. 

During the four succeeding days we continued sailing 
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sublime scene. Diulng a few minutes there was a bright 
rainbow, and it was curious to obseire the effect of the spray, 
which, being cjirricd along the surface of the water, changed 
the ordinary' semi-circle into a circle — a band of prismatic 
colours being continued from both feet of the common arch 
across the bay. close to the vessel's side: thus forming a 
distorted, but very nearly entire ring. 

We stayed here three days. The weather continued bad ; 
but this did not much signify, for the surface of the land in 
all these islands is all but impassable. The coast is so very 
rugged th.it to attempt to w.alk in that direction requires 
continued scrambling up and down over the sharp rocks 
of mica-slate; .“md as for the woods, our faces, hands, and 
shin-bones all bore witness to the maltreatment we received 
in merely attempting to penetrate their forbidden recesses. 

December 181 /l — ^AVe stood out to sea. On the 20th we 
bade farewell to the south, and with a fair wind turned the 
sliip’s head northward. From Cape Tres Montes we sailed 
pleasantly along the lofly weather-beaten coast, Avhich is 
remarkable for the bold outline of its lulls and the thick 
covering of forest even on tlie almost precipitous flanks. The 
nest day a harbour was discovered, wliich on this dangerous 
coast might be of great senice to a distressed vessel. It can 
easily be recognised by a hill iCOO feet high, which is even 
more perfectly conical than the famous sugar-loaf at Rio de 
Janeiro. The next d.iy after anchoring, I succeeded in reacli- 
the summit of this hill. It was a laborious undertaking, for 
the sides were so steep that in some parts it was necessary’ to 
use the trees ns ladders. Tliere were also several extensive 
brakes of tlie Fuclisi. 1 , covered with its beautiful drooping 
flowere, but very difficult to crawl through. In these •irild 
countries it gives mucli delight to gain the siunmit of any 
mountain. There is an indefinite expectation of seeing some- 
thing very strange, wliich, however often it may be baulked, 
never failed with me to recur on each successive attempt. 
Every one must know the feeling of triumph and pride which 
a grand liew from a height commimicates to the mind. In 
these little-frequented countiies there is also joined to it some 
vanity, that y’ou perhaps are the first man who ever stood 
on this piimacle or admired this ^•iew. 

A strong desire is always felt to .ascertain whether any ' 
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human being has previously visited an unfrequented spot A 
bit of wood with n nail in it is picked up and studied ns if 
it were covered with hieroglyphics. Possessed with this 
feeling, I was much interested by hiiding, on a wild part of 
the coast, a bed made of grass beneath a ledge of rock. Close 
by it there had been a fire, and the man h.ad used an axe. 
The fire, bed, and situation showed the dexlerit)» of an 
Indian ; but he could scarcely have been an Indian, for the 
race is in this part extinct, owing to the Qitholic desire of 
making at one blow Christians and slaves. I had at the lime 
some misgivings that the solibiry man who had made his bed 
on this Avild spot, must have been some poor shipwrecked 
sailor, Avho, in trying to teavcl up the coast, had here laid 
himself down for his drcar 3 ' night. 

Bveemher 2Slh . — The Aveather continued veiy' bad, but it 
at last pcnniltcd us to proceed Avilh the suiwe}'. Tlic time 
hung heavy on our hands, ns it ahvays did Avhen avc Avere 
delayed from day to day by successive gales of Annd. In the 
evening another harbour Avas discovered, aa here avc anchored. 
Directly afterwards a man Avas seen Avaving his shirt, and a 
boat Avas sent Avhich brought back Iavo seamen. A parly 
of six had run aAv.ay from an AmcricaJi Avhaling vessel, and 
had landed a little to the soutliAvard in a boat, Avhich Avas 
shortlj' afterwards knocked to jiieecs by the surf, limy had 
noAv been Avandcring >ip and doAvn the coast for fifteen 
months, Avithout knoAving which Avay to go, or Avhcrc they 
Averc. What a singular piece of good fortune it Avas that 
this harbour Avas noAV discovered ! Had it not been for this 
one chance, they might have Avandered till they had gi’OAvn 
old men, and at last l\n\'c perished on this Avild coast. Tlieir 
siiflcrings h.ad been very great, and one of their party had 
lost his life by falling from the clifis. Tlicy Avere sometimes 
obliged to separate in search of food, and this explained 
the bed of the solitary man. Considering Avhat they had 
undergone, I think they had kept a very good reckoning 
of time, for they had lost only four days. 

Dccctnbcr 30lh . — We anchored in a snug little cove at the 
foot of some high hills, near the northern extremity of Tres 
Montes. After breakfast the next morning, a party ascended 
one of these mountains, which Avns 2100 feet higli. The 
•scenery Avas remarkable. The chief part of the range Avas 



286 


CHONOS ARCHIPELAGO 


composed of gi'and, solid, abrupt masses of granite, which ap- 
peared as if they had been coeval •with the beginning of the 
world. The granite was capped "with mica-slate, and this in 
the lapse of ages had been worn into strange finger-shaped 
points. Tliese two formations, thus differing in their outlines, 
agree in being almost destitute of vegetation. This barrenness 
had to our eyes a strange appearance, from having been so 
long accustomed to the sight of an almost universal forest of 
dark green trees. I took much delight in examining the 
structure of these mountains. Tlie complicated and lofty 
ranges bore a noble aspect of durability — equally profitless, 
however, to man and to all other- animals. Granite to the 
geologist is classic ground : from its •widespread limits, and its 
beautiful and compact texture, few rocks have been more 
anciently recognised. Granite has given rise, perhaps, to more 
discussion concerning its oiigin than any other formation. 
We generaUy see it constituting the fundamental rock, and, 
hoAvever .formed, we know it is the deepest layer in the crust 
of this globe to which man has penetrated. Tlie limit of 
man’s knowledge in any subject possesses a high interest, 
which is perhaps increased by its close neighbourhood to the 
realms of imagination. 

January Ist, 1835. — The new year is ushered in ■wdth the 
ceremonies proper to it in these regions. She lays out no 
false hopes; a heavy north-western gale, ■with steady rain, 
bespeaks the rising year. Thank God, we are not destined 
here to see the end of it, but hope then to be in the Pacific 
Ocean, where a blue sky tells one there is a heaven — a some- 
thing Ijeyond the clouds above our heads. 

The north-west ■\nnds prevailing for the next four days, 
we only managed to cross a great bay, and then anchored 
in another secure harbour. I accompanied the captain in a 
boat to the head of a deep creek. On the way the number 
of seals which we saw was quite astonishing; every bit of 
flat rock, and parts of the beech, were covered "with them. 
They appeared to be of a loving disposition, and lay huddled 
together, fast asleep, like so many pigs ; but even pigs would 
have bejen ashamed of their dirt, and of the foul smell w’hich 
came from them. Each herd was watched by the patient 
but inauspicious eyes of the turkey-buzrard. This disgusting 
bird, ■with its bald scarlet head, formed to wallow in putridity, 
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is verj' common on the west coast, and their attendance on 
the seals, shows on whnt they rely for their food. We found 
the water (probably only that of the surface) nearly fresh ; 
this was caused by the number of torrents which, in the form 
of cascades, came tumbling over the bold gi'anite mountains 
into the sea. The fresh water attracts the fish, and these 
bring many tcnis, gulls, and two kinds of cormorant. We 
saw also a pair of the beautiful black-necked swans, and 
several small sea-otters, the fur of which is held in such 
high estimation. In returning, we were again amused by 
I he impetuous manner in which the heap of seals, old and 
young, tumbled into the water as the boat jiasscd. They 
did not remain long under water, but rising, followed us Avith 
outstretched necks, expressing great wonder and curiosity. 

Jamtarj! lih . — Having nin up the coast, wc anchored near 
the nortiicra end of the Clionos Archipelago, in Low's Har- 
bour, where wc remained a Aveek. The islands Avcrc here, 
as in Chiloe, composed of a stratified, soft, littoral deposit; 
and the vegcUiiion in consequence Avas beautifiilly luxuriant. 
The Avoods came douii to the sea-beach, just in the manner 
of an evergreen shnibbery over a giwel Avalk. We also 
enjoyed from the anchorage a siilcndid vicAV of four great 
snowy cones of the Cordillera, including '^el famoso Corco- 
vskIo'* : the range itself had in this latitude so little height, 
that few parts of it appeared above the tops of the iicigli- 
bouriiig islets. Wc found here a party of five men from 
Giylen, ^^cl fin del Crisliandad,"' Avho had most adventurously 
crossed in their miserable boat -canoe, for the purpose of 
fishing, the open space of sea Avliich separates Clv6no's from 
Chiloc. These islands Avill, in all probability, in a short 
lime become peopled like those adjoining the coast of 
Cliiloc. 

The Avild potato groAvs on these islands in great abundance, 
on the sandy, shelly soil near the sca-beach. The tallest jfinnt 
Avns four feet in height. Tiic tubers Avere generally small, 
but I found one, of an oval shape, Iavo inches in diameter ; 
they resembled in everj' respect and had the same smell as 
English potatoes ; but Avhen boiled, they shhnik much, and 
Averc Avatery and insipid, Avithoift any bitter taste. They arc 
undoubtedly here indigenous : they grow as far south, accord- 
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ing to Mr Low, as lat. SO”, and are called Aquinas by the 
■wild Indians of that part : the Cliilotan Indians have a differ- 
ent name for them. Professor Henslow, who has examined 
the dried specimens which I brought home, says that they 
are the same with those described by Mr Sabine* from 
Valparaiso, but that they form a variety which by some 
botanists has been considered as specifically distinct. It is 
remarkable that the same plant should be found on the 
sterile mountains of Central Chile, where a drop of rain 
does not fall for more than six months, and -within the 
damp forests of these southern islands. 

In the central parts of the Chonos Archipelago (lat. 45°), 
the forest has veiy much the same character -vrith that along 
the whole west const for 600 miles southward to Cape Horn. 
The arborescent grass of Chiloe is not found here ; while 
the beech of Tierra del Fuego grows to a good size, and 
forms a considerable proportion of the wood ; not, however, 
in the same exclusive manner as it does farther southward. 
Ciyptogamic plants here find a most congenial climate. In 
the Strait of Magellan, as - 1 have before remarked, the 
country appears too cold and wet to allow of their aiviving 
at perfection ; but in these islands, -witliin the forest, the 
number of species and gi'eat abundance of mosses, lichens, 
and small ferns, is quite extraordinary.! In Tierra del 
Fuego trees grow only on the hill-sides — every level piece 
of land being invariably covered by a thick bed of peat; 
but in Chiloe flat land supports the most luxmiant forests. 
Here, -rntliin the Chonos Archipelago, the nature of the 
climate more closely approaches that of TieiTa del Fuego 
than that of Northern Chiloe; for every patch of level ground 
is covered by trvo species of plants (Aslclia pumila and Donaiia 
magcUanica), wliich, by their joint decay, compose a thick bed 
of elastic peat. 

* Horfiatltnml Transact., vol. v. p. 249. Mr Caldcleugh sent home 
two tubers, which, being well manured, even the first season produced 
numerous potatoes and an abundance of leaves. See Humboldt’s inter- 
esting discussion on this plant, which, it appears, was unknown in Mexico. 
— In Polit. Essay on JVew S^am, book iv. chap. ix. 

+ By sweeping witli my insect-net, I procured from these situations a 
considerable number of minute insects, of the family of Stafhylinida and 
others allied to Pselaplius, and 1 minute Hymtnoptera, But the most 
'characteristic family in number, both of individuals and species, through- 
out the more open parts of Chiloe and Chonos, is that of the Teltphorida. 



CHO^JOS ARCHIPELAGO 


289 


In TiciTR del Fue/jo, above the region of "woodland, the 
former of these eminently sociable i)lanls is the chief agent in 
the production of jicat. I'rcsh leaves arc tilways succeeding 
one to the other round the central tap-root ; the lower ones 
soon decay, and in tracing a root do'wnwards in the peat, 
the leaves, yet holding their place, can be obseiTcd passing 
through cveiy stage of decomposition, till the whole becomes 
blended in one confused mass. The Astelia is assisted by a 
few other ])1ants, — here and there a small creeping ^lyrlus 
(i\f. nummularid)t "with a woody stem like our cranberry and 
with a sweet berry, — an Fimpetrum (E. ruhruvi), like our 
heath, — a rush (.Tuncits grandiflonts), arc nearly the only ones 
that grow on the swampj’^ surface. These plants, though 
possessing a very close general resemblance to the English 
species of the same genera, arc different. In the more level 
parts of the country, the surface of the j)cal is broken up into 
little pools of Av.itcr, '\\hich stand at different heights, and 
appear as if artificially excavated. Small streams of water, 
flowing underground, complete the disorganisation of the 
vegetable matter, and consolidate the whole. 

The climate of the southern part of America appears 
particularly favourable to the production of peat. In the 
Falkland Islands almost ever}’ kind of plant, even the coarse 
grass which covers the whole surface of the land, becomes 
converted into this substance : swircely anj* situation checks 
its growth; some of the beds are as much ns twelve feet 
thick, and the loAver part becomes so solid when dr^*^ that it 
vill hardly bum. Although every plant lends its aid, yet in 
"most ptarts the Astelia is the most efficient. It is rather a 
singular circumsUncc, ns being so verj’ different from what 
occurs in Europe, that I nowhere saw moss fomimg by its 
dccjiy any portion of the peat in South America. With 
respect to the northern limit at which the climate alloAvs of 
that pcculi.ar kind of slow decomposition which is nccessaiy 
for its production, I believe that in Chiloe (lat. 41' to 42“), 
nlthoiigii there is much swampy ground, no well-ch.aracterised 
jicat occurs ; but in the Clionos Islands, tln-ee degrees farther 
southward, we have seen that it is abundant. On the 
eastern coast in Plata Qat. 35') I was told by a Spanish 
resident, who had visited Ireland, lh.al he had often sought 
for this bubstance, but had never been able to find any. He 

T 
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showed me, as the nearest approach to it which he had dis- 
covered, a black peJity soil so penetrated wth roots as to 
aUow of an extremely slow and imperfect combustion. 

The zoology of these broken islets of the Chonos Archi- 
pelago is, as might have been expected, very poor. Of 
quadrupeds, t^vo aquatic hinds are common. The Myopolamm 
Coypiis (like a beaver, but wth a round tail) is well kno^vn 
from its fine fur, which is an object of trade throughout 
the tTibutaries of La Plata. It here, however, exclusively 
frequents salt Avater ; Avhich same circumstance has been 
mentioned as sometimes occurring Arith the great rodent, 
the capybara. A small sea-otter is yery numerous; this 
animal does not feed exclusively on fish, but, like the seals, 
draAA’S a large supply from a small red crab, Avhich SAAims in 
shoals near the surface of the Avater. Mr Bynoe saAv one in 
Tien'a del Fuego eating a cuttle-fish ; and at Loav’s Harbour, 
another was killed in the .act of canying to its hole a large 
volute shell. At one place I caught in a trap a singular little 
mouse (M. hrachiotis) ; it appeared common on several of the 
islets, but the Cliilotans at Loav’s Harbour said that it Avas 
not found in all. 'VVliat a succession of chances,"’'' or Avhat 
changes of level must have been brought into play, thus to 
spread these small animals throughout this broken archi- 
pelago. 

In all parts of Chiloe and Chonos, tAvo very strange birds 
occur, Avhich are allied to, and replace, the Turco and Tapa- 
colo of Central Chile. One, is called by the inhabitants - 
** Clieucau ” (Pleropiochos nibcciila ) : it frequents the most 
gloomy and retired spots Avithin the damp forests. Some- 
times, although its cry may be heard close at hand, let a 
person Avatch ever so attentively, he Avill not see the cheucau; 
at other times, let him stand motionless and the red-breasted 
little -bird AAill approach AAdthin a fcAV feet in the mos' 
familiar manner. It then busily hops about the entanglec 
mass of rotting canes and branches, AA-itli its little tail cocket 

*It K said that some rapacious birds bring their prey alive to their nests 
If so, in the course of centuries, every noAV and then one might escape 
from the young birds. Some such agenej' is necessary to account for the 
distribution pf jhe smaller gnaAving animals on islands not A'ery near each 
other. 
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U])wards. The chcucau is held in superstitious fear hy the 
ChilotanSj on account of its strange and varied cries. There 
arc tlircc very dislincl cries: one is called '^chidiicOj” and 
is an omen of good; anoLlicr 'Miuilrcu/' Avhich is extremely 
unfavourable; and a third, Avlucli I have forgotten. These 
words are given in imitation of the noises; and the natives 
are in some things absolutely governed b^" them. The Cliilo- 
lans assuredly have chosen a most comical little creature 
for their prophet. An allied species, but rather larger, is 
called by the natives " Giiid-guid ” (Pleropfochos Tarnii), and 
by the English the barking-bird. This latter name is well 
given ; for I defy any one at firet to feel certain that a small 
dog is not yelping somewhere in the forest. Just as with 
the cheucau, a jierson "will sometimes hear the bark close 
by, but in vain may endeavour b}' watching, and with still 
less chance by beating the bushes, to sec the bird; yet at 
other times the guid-guid fearlessly comes near. Its manner 
of feeding and its general habits are very similar to those 
of the chcucau. 

On the coast,^ a small dusky-coloured bird (Opeliorhynchus 
Patagonicns\ is very common. It is rcniark<ablc from its quiet 
habits ; it lives cntirel)* on the sea-beach, like a sand-piper. 
Besides these birds only few others inhabit this broken land. 
In my rough notes I describe the strange noises, which, 
although frequently heard within these gloomy forests, yet 
scarcely disturb the general silence. Tlie 3'clping of the 
guid-guid, and the sudden whew-whew of the cheucau, some- 
times come from afar off, and sometimes from close at hand ; 
the little blade wren of Ticrra del Fuego occasionally adds its 
cry; the creeper follows the intruder screaming 

and t\rittcring ; the humming-bird may be seen every now 
and then darting from side to side, and emitting, like an in- 
sect, its shrill chir|3 ; lastly, from the top of some lofty tree 
the indistinct but plaintive note of the M’hite-tufted tyrant- 
flj^-catcher (Jfy/o&n/f) may be noticed. From the great pre- 
pondemnee in most countries of certain common genera of 

* I may mention, as a proof of how great a difference there is between the 
seasons of the wooded and the open parts of this coast, that on September 
201I1, in lat. 34% these birds had young ones in the nest, white among the 
Chonos Islands, three months later in the summer, they were only laying ; 
the difference in latitude between these two places being about 700 miles. 
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birds, such as the finches, one feels at first surprised at 
meeting ivith the peculiar forms above enumerated, as the 
commonest birds ixi any district. In Central Chile two of 
them, namely, the Oxyunis and Seylalopus, occur, although 
most rarely. "When finding, as in this cise, animals which 
seem to play .so insignificant a p.art in the great scheme of 
nature, one is apt to wonder why the\* were created. But it 
should always be recollected, that in some other country' per- 
haps they are essential members of society, or at some former 
period m.iy have been so. If Amcricji, south of 37% were 
sunk beneath the waters of the ocean, these two birds might 
continue to exist in Central Chile for a long period, but it is 
verj’ improb.ablc that their numbers would increase. IVe 
should then see a case which must incnlably have happened 
with verj* many animals. 

These southern seas are frequented by several spcdcs of 
petrels : the largest kind, Procclhria giganiea, or nelly (fjiie- 
braniahtesosj or break-bones, of the Spaniards), is a common 
bird, both in the inland ch.anncls and on the open sea. In its 
habits and manner of flight there is a verj’ close resemblance 
■with the albatross j and jis with the alljatross, a person may 
watch it for hours together without seeing on what it feeds. 
The " bre;d4-boncs '' is, however, a rap-acious bird, for it was 
obser\'ed by some of the officers at Port St Antonio chasing a 
diver, which tried to - esc.ape by dinng and filing, but was 
continually struck down, and at last killed by a blow on its 
head. At Port St Julian these great petrels were seen killing 
and devouring young gulls. A second species (Pirfftnus cincr- 
ciis), which is common to Exurope, Cape Horn, and the coiist 
of Peru, is of a much sm.allcr size than the P. gigattleoj but, 
like it, of a dirty black colour. It generally frequents the 
inland sounds in very large flocks : I do not think 1 ever s.aw 
so many birds of any other sort together, as I once saw of these 
behind the island of Chiloe. Hundreds of thousands flew in 
an irregular line for several hours in one direction. When 
part of the flock settled on the water the surface was black- 
ened, and a noise proceeded from them as of human beings 
talking in the distance. 

There are several other species of petrels, but I will only 
mention one other kind, the Pciacanoidcs Bcrardi, which offers 
an example of these extraordinary' coses of a bird evidently 
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belonging to one ■well-marked family, yet both in its habits 
and sti’iictiirc allied to a verj' distinct tribe. This bird never 
leaves the quiet inland sounds. When disturbed it dives to a 
distiincc, and on coming to tiic .surface, ■with the same move- 
ment lakes flight. After flying bj' the rapid movement of its 
short ■wings fur a space in a straight line, it drops, ns if struck 
dead, and dives agiiin. The form of its beak and nostrils, 
length of foot, and even the colouiing of its plumage, show 
that the bird is a petrel ; on the other hand, its short ■wings 
and consequent little power of flight, its form of body and 
shape of tail, the absence of a hind toe to its fool, its habit 
of diving, and its choice of situation, make it at first doubt- 
ful whether its relationship is not equally close with the auks. 
It would undoubtedly be mistaken for an auk ■when seen from 
a disUincc, either on the wing or when diving and quietly 
swimming about the retired channels of Tierra del Fiiego. 
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CHILOE AND CONCEPCION: GREAT EARTHQUAKE 

SAX CARLOS; CHILOE OSORXO IX ERUPTION; CONTEMPORANEOUSLY 

"WITH ACOXCVGUA AXD COSEGUIXA RIDE TO CUCAO IMPENE- 
TRABLE FORESTS VALDrVTA INDIANS EARTHQUAKE 

CONCEPCION GREAT EARTHQUAKE ROCKS FISSURED XP- 

PE.VR.\NCE OF THE FORMER TOWNS ^THE SEA BLACK AND 

BOILING ^DIRECTION OF THE ATBR.VTIONS STONES TWISTED 

ROUND GREAT WAVE PERMANENT ELEVATION OF THE L\ND 

^AREA OF VOLCANIC PHENOMENA ^THE CONNECTION BETiraEN 

THE ELEVATORY AXD ERUPTm: FORCES CAUSE OF EARTH- 
QUAKES SLOW ELEVATION OF MOUNT-VIN-CHAINS. 

? Januarj' the 15th we sailed from Loav’s Harbour; 
and three days afterwards anchored a second 
time ill the haj- of San Carlos in Chiloe. On the 
night of the 19th the A'olcano of Osomo Avas in 
action. At midnight the sentry obsetA’ed some- 
tliing like a large star; Avhich gradually increased in size till 
about three o'clock; Avlien it presented a A'ery magnificent 
spectacle. B}' the aid of a glass; dark objects; in constant 
succession; were seen; in the midst of a great glare of red 
light; to be throAATi up and to fell doAvn. The light AA'as suffi- 
cient to cast on the water a long bright reflection. Large 
masses of molten matter seem very commonly to be cast out 
of the craters in this part of the Cordillera. I Avas assured 
tliat when the CorcoA'-ado is in eruption; great masses are pro- 
jected upwards and are seen to burst in the air; assuming many 
fantastic.*!! formS; such as trees : their size must be immense; 
for they can be distinguished from flic high land behind San 
CarloS; AA'hich is no less than ninety-three miles from the 
Corcovado. In the morning the A'olcano became tranquil. 

I Avas surprised at hearing aftenvards that Aconcagua in 
Chile, 4S0 miles nortliAi-ards; Avas in action on this same night ; 

294 



CHILOE 


Sd5 

nnd Rlill more surprised to hear that the great eruption of 
Coseguina (2700 miles north of Aconcagua), accompanied by an 
earthquake felt over 1000 miles, also occurred within six hours 
of this samp time. This coincidence is the more remarkable, 
as Coseguina had been dormant for twenty-six years ; and 
Aconcagua most rarely shoAv-s any signs of action. It is diffi- 
cult even to conjecture whether this coincidence was acci- 
dental or shows some subterranean connection. If Vesuvius, 
Etna, and Hccla in IccLand (all three relatively nearer each 
other than the corresponding points in South America) sud- 
denly burst forth in eruption on the same night, the coin- 
cidence would be thought remarkable; but it is far more 
remarkable in this ease where the three vents fall on the same 
great moimtain-chain, and where the vast plains along the 
entire eastern coast, and the upraised recent shells, along 
more than 2000 miles on the western coast, show in how 
equable and connected a manner the elcvaiory forces have 
acted. 

Captain Fitz Eoy being anxious that some bearings should 
be taken on the outer coast of Chiloc, it was pkanned that 
Mr King and myself should ride to Oistro, and thence across 
the island to the Qipclla dc Cacao, situated on the west 
coast. Having liircd Jiorscs and a guide, we set out on the 
morning of the 22nd. We had not proceeded far before we 
were joined by a woman and two boys, who were bent on 
the same journey. Every one on this road acts on a '' hail- 
fellow -well -met'' fashion; and one may here enjoy the 
privilege, so rare in South America, of travelling without 
fire-arms. At first, the countiy consisted of a succession of 
hills and valleys : nearer to Casti ‘0 it became very level. The 
road itself is n curious affair ; it consists in its whole length, 
with the exception of very few ])avts, of great logs of wood, 
which arc either broad and laid longitudinally, or narrow and 
placed transversely. In summer the road is not very bad; 
but in winter, when the wood is rcndcx'cd slippery from rain, 
travelling is exceedingly difficult. At that lime of the year, 
the gi’oiind on each side becomes a morass, and is often 
overflowed : hence it is necessai*y that the longitudinal logs 
should be fastened down by transverse jxoles, which are 
pegged on cacli side into the earth. TIicsc pegs render a 
fall from a hprsc dangerous ; as the chance of alighting on 
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one of them is not small. It is remarkable, however, how 
active custom has made the Chiloian horses. In crossing 
bad parts, where the logs had been displaced, they skipped 
from one to the other, almost with the quickness and cer- 
tainty of a dog. On both hands the road is bordered by the 
lofty forest-trees, vnth their bases matted together by canes. 
When occasionally a long reach of this avenue could be 
beheld, it presented a curious scene of uniformity ; the white 
line of logs, narrowing in pempcctive, became hidden by the 
gloomj' forest, or terminated in a zig-zag wliich ascended 
some steep hill. 

Although the distance from San Carlos to Castro is only 
twelve leagues in a straight line, the formation of the road 
must have been a gi’eat labour. I was told that several 
people had formerly lost their lives in attemptuig to cross the 
forest. The first who succeeded was an Indian, who cut his 
way through the canes in eight days, and reached San Oirlos; 
he was rewarded by the Spanish Government with a grant 
of land. During the summer, many of the Indians wander 
about the forests (but chiefly in the higher parts, where the 
woods ai-e not quite so thick) in search of the half-wild 
cattle which live on the leaves of the cane and certain trees. 
It ’was one of these huntsmen who by chance discovered a 
few years since an English vessel, which had been wrecked 
on the outer coast. The crew were beginning to fail' in 
provisions, and it is not probable that, without the' aid of 
this man, they would evei' have extricated themselves from 
these scarcely penetrable woods. As it is, one seaman died 
on the march from fatigue. The Indians in these excursions 
steer by the sun ; so that if there is a coxitinuance of cloudy 
weather they cannot travel. 

The day was beautiful, and the ‘number of trees wnich were 
in frill flower perfumed the air ; yet even this could hardly 
dissipate the effect -of the gloomy dampness of the forest. 
Moreover, the many dead trunks that stand like skeletons 
never fail to give to these primeval woods a character of 
solemnitjf, absent in those of countries long civilised. Shortly 
after sunset we bivouacked for the night. Our female com- 
panion, who was rather good-looldng, belonged to one of 
the most respectable families in Castro ; she rode, however, 
astride, and ivithout shoes or stockings. I was surprised at 
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the total want of pride shown by her and her brotlier. Tliey 
brought food • mth them, but at all our meals sat watching 
Mr King and myself whilst eating, till we were fairly shamed 
into feeding the whole party. Tlie night was cloudless ; and 
while Ijing'in our beds, we enjoyed the sight (and it is a high 
enjoyment) of the multitude of star's which illumined the 
darkness of the forest. 

January 23rr/. — ^^Ve rose early in tire moiming, and reached 
the pretty, quiet to>\ui of Castro by two o’clock. Tire old 
governor had died since our last visit, and a Chdeno was 
acting in his place. We had a letter of introduction to Don 
Pedro, whom we found exceedingly hospitable and kind, and 
more disinterested than is usual on this side of the continent. 
The next day Don Pedro procured us fresh horses, and offered 
to accompany us himself. We proceeded to the south — 
generally following the coast, and passing through several 
hamlets, each wth its large bam-like cliapel built of wood. 
At Vilipilli, Don Pedro asked the commandant to give us a 
guide to Cuqao. Tlie old gentleman offered to come liimself ; 
but for a long time, nothing would persuade him that two 
Englishmen really wished to go to such an out-of-the-way 
place as Cucao. We were thus accompanied by the two 
greatest aristocrats in the country, as was plainly to be 
seen in the manner of all the poorer Indians towards them. 
At Clionchi we stnick across the island, following intricate 
winding paths, sometimes passing tiurough magnif cent forests, 
and sometimes through pretty cleared spots, abounding "with 
com and potato crops. This undulating woody country, 
partially cultivated, reminded me of the wilder parts of 
England, and therefore had to my eye a most fascinating 
aspect. At Vilinco, which is situated on the borders of 
the lake of Cucao, only a few fields were cleared ; and all 
the inhabitants appeared to be Indians. Tliis lake is t\velve 
miles long, and runs in an east and west direction. From 
local circumstances, the sea-breeze blows vety regularly during 
the day, and during the night it falls calm: this has given rise 
to strange exaggerations, for the phenomenon, as described 
to us at San Qirlos, was quite a prodigy. 

The road to Cucao was so very bad that we determined 
to embark in a periagua. The commandant, in the most 
authoritative manner, ordered six Indians to get ready to 
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pull US over, ■without deigning to tell them wliether they 
M’ould be paid. The periagua is a strange rough boat, 
but the crew ■wei'c still stranger : I doubt if six uglier 
little men ever got into a boat together. They pulled, 
however, vei'y well and cheerfully. The stroke-oarsman 
gabbled Indian, and uttered strange cries, much after the 
fashion of a pig-driver driving his pigs. We sUirted with 
a light breeze against us, but yet reached the Capella de 
Cucao before it was late. The country on each side of 
the lake was one unbroken forest. In the same periagua 
•with us a cow was embarked. To get so large an animal 
into a small boat appears at first a difficulty, but the Indians 
managed it in a minute. They brought the cow alongside 
the boat, which was heeled towards her ; then placing t%vo 
oars under her belly, with their ends resting on the gun- 
wale, by the aid of these levers they fairly tumbled the 
poor beast, heels over head, into the bottom of the boat, 
and then lashed her down with ropes. At Cucao we found 
an uninhabited hovel (which is the residence of the padre 
Avhen he pays this Qipella a \isit), where, lighting a fire, 
we cooked our supper, and were vciy’ comfortable. 

The district of Cucao is the only inhabited part on the 
whole west coast of Chiloe. It contains about thirty or 
forty Indi.an families, who are scattered along four or five 
miles of the shore. They arc vciy much secluded from 
the rest of Chiloe, and have' scarccl3' any sort of commerce, 
except sometimes in a little oil, avhich they get from seal- 
blubber. Tliey are tolerably dressed in clothes of their 
own manufacture, and they have plentj' to eat. They 
seemed, however, discontented, j'et humble to a degree 
which it was quite painful to witness. Tliese feelings arc, 
I think, chiefly to be attributed to the harsh and authori- 
tative manner in which the}' are treated by their rulers. 
Our companions, although so very civil to us, behaved to 
the poor Indians as if they had been slaves, mthcr than 
free men. They ordered provisions and the use of their 
horses, without ever condescending to saj' how much, or 
indeed whether the owners should be paid at all. Iii the 
morning, being left alone wth these poor people, we soon 
ingratiated ourselves by presents of cigars and mat^. A 
lump of white sugar was divided between all present, and 
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tasted mth the gi'eatest curiosity. The Indians ended aU 
their complaints by saying, "And it is only because we are 
poor Indians, and know nothing; but it was not so when 
we had a king.” 

Tlie next day after breakfast, we rode a few miles north- 
ward to Punta Huantamd. The road lay along a very 
broad beach, on wliich, even after so many fine days, a 
terrible surf was breaking. I was assured that after a 
heavy gale the roar can be heard at night even at Castro, 
a distance of no less than bventy-one sea-miles across a 
hilly and wooded country. ^ We had some difficulty in 
reaching the point, omng to the intolerably bad paths ; 
for eveiywhere in the shade the ground soon becomes a 
perfect quagmire. The point itself is a bold rocky hill. 
It is covered by a plant allied, I believe, to Bromelia, and 
called by the inhabitants Chepones. In scrambling through 
the beds, our hands were very much scratched. I was 
amused by observing the precaution our Indian guide took, 
in turning up liis trousers, thinking that they were more 
delicate than his own hard skin. This plant bears a fruit, 
in shape like an artichoke, in which a number of seed- 
vessels are packed: these contain a pleasant sweet pulp, 
here much esteemed. I saw at Low's Harbour the Chilotans 
making chichi, or cider, "with this fruit: so true is it, as 
Humboldt remarks, that almost eveiywhere man finds means 
of preparing some kind of beverage from the vegetable 
kingdom. The savages, however, of Tierra del Fuego, and 
I believe of Australia, have not advanced thus far in the 
arts. 

The coast to the north of Punta Huantamd is exceedingly 
rugged and broken, and is fronted by many breakers, on 
which the sea is eternally roaring. Mr King and myself 
were anxious . to return, if it had been possible, on foot 
along tliis coast ; but even the Indians said it was quite 
impracticable. We were told that men have crossed by 
striking directly through the woods from Cucao to San 
Carlos, but never by the coast. On these expeditions, the 
Indians cany -with them only roasted corn, and of this 
they eat sparingly tivice a day. 

Jamiary 9,6ih. — Re-embarking in the periagiia, we returned 
across the lake and then moiinted our horses. The whole of 
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Cliiloe took advantage of this week of unusually fine weather 
to clear the ground by burning. In every direction volumes 
of smoke were curling upwards. Although the inhabitants 
were so assiduous in setting fire to every part of the wood, 
yet I did not see a single fire which they had succeeded in 
making extensive. We dined with our friend the command- 
ant, and did not reach Castro till after dark. The next 
morning we sbirtcd veiy early. After having ridden for 
some time, we obtained from the brow of a steep hill an 
extensive view (and it is a rare thing on this roiid) of the 
great forest. Over the horizon of trees, the volcano of 
Corcovado, and the great flat -topped one to the north, 
stood out in proud pre-eminence : scarcely another peak in 
the long range showed its sno^vy summit. I hope it will 
be long before I forget this farewell view of the magnificent 
Cordillera fronting Chiloe. At night we bivouacked under 
a cloudless sky, and the next morning reached San Carlos. 
We aiTived on the right day, for before evening heavy rain 
commenced. 

February 4;ih . — Sailed from Chiloe. During the last week 
I made several short excursions. One was to examine a 
great bed of now-existing shells, elevated 350 feet above 
the level of the sea : from among these shells, large forest 
trees were gro-\ving. Another ride was to Punta Huechu- 
cucuy. I had with me a guide who Itnew the country far 
too well ; for he woidd pertinaciously tell me endless Indian 
names for every little point, rivulet, and creek. In the same 
maimer as in Tierra del Fuego, the Indian language appears 
singularly well adapted for attaching names to the most 
trivial features of the land. I believe every one was glad 
to say farewell to Chiloe ; yet if we could forget the gloom 
and ceaseless rain of winter, Chiloe might pass for a charming 
island. There is also something very attractive in the sim- 
plicity and humble politeness of the poor inhabitants. 

We steered northward along shore, but oAving to tliick 
weather did not reach Valdivia till the night of the 8th. 
The next morning the boat jjroceeded to the to\vn, which is 
distant about ten miles’. We followed the com'se of the 
river, occasionally passing a few hovels and patches of 
ground cleared out of the otherwise unbroken forest ; and 
sometimes meeting a canoe Anth an Indian family. The 
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toAMi is situated on the low banks of the stream, and is 
so completely buried in a wood of apple-trees that the 
streets are merely ])at]is in an orchard. I have never seen 
any country where apple-trees appeared to thrive so well 
as in this d.amp part of South America : on the borders 
of the roads there were many young trees evidently self- 
sown. In Chiloe the inhabitants possess a marvellously 
short method of making an orch.nrd. At the lower part 
of almost every’ brancli, small, conical, brown, wTinkled 
points project; these are always ready to change into 
roots, as maj' sometimes be seen, where any mud has been 
accidentally sjdashed against the tree. A branch as thick 
ns a man’s thigh is chosen in the c.irly spring, and is cut 
off just beneath a group of these points; all the smaller 
branches are lopped off, and it is then placed about two 
feet deep in the ground. Durmg the ensuing summer the 
stump throws Out long shoots, and sometimes even bears 
fruit; I was shown one which had produced as m.any as 
twenty-three apples, but this w.ts thought verj' unusual. 
In the third season the stump is changed (ns I have myself 
seen) into n well-wooded tree, loaded wth fruit. An old 
man near Valdi\in illustrated his motto, '^Necesidad es la 
madre del invcncion,” by giving an account of the several 
useful things he manufactured from his apples. After 
making cider, and likewise wine, he extracted from the 
refuse a white and finely flavoured spirit; by another pro- 
cess he procured a sweet treacle, or, as he called it, honey. 
His children and pigs seemed almost to live, during this 
season of the year, in his orchard. 

Fcbniartf 11///. — I set out with a guide on a short ride, in 
w’hich, however, I managed to see singularly little, either of 
the geology of the country or of its inhabitants. Tliere is not 
much cleared land near Valdivia : after crossing a river at the 
distance of a few' miles, we entered the forest, and then 
passed only one miserable hovel before reaching our sleeping- 
place for the night. The short difference in latitude of 150 
miles has given a new aspect to the forest, compared with 
that of Chiloe. This is owing to a slightly different proportion 
in the kinds of trees. Tlic evergreens do not appear to be 
quite so numerous; and the forest in consequence has a 
brighter tint. As in Chiloe, the low'er parts are matted 



302 


THE INDIANS 


together by canes : here also another kind (resembling the 
bamboo of Brazil and about twenty feet in height) grows in 
clusters^ and ornaments the banks of some of the streams in a 
very pretty manner. It is wth this plant that the Indians 
make their cliuzos^ or long tapering spears. Our resting- 
house was so dirty that I preferred sleeping outside : on these 
journeys the first night is generally very uncomfortable, be- 
cause one is not accustomed to the tickling and biting of the 
fleas. I am sure, in the morning, there was not a space on 
my legs of the size of a sliilling which had not its little red 
mark where the flea had feasted. 

February 12th . — ^We continued to ride through the uncleared 
forest ; only occasionally meeting an Indian on horseback, or 
a troop of fine mules bringing alerce planks and corn from the 
southern plains. In the afternoon one of the horses knocked 
up : we were then on the brow of a hill, which commanded a 
fine view of the Llanos. The riew of these open plains was 
veiy refresliing, after being hemmed in and buried in the 
wilderness of trees. The uniformity of a forest soon becomes 
very wearisome. This west coast makes me remember -with 
pleasure the free, unbounded plains of Patagonia ; yet, Avith 
the true spii'it of contradiction, I cannot forget how sublime 
is the silence of the forest. The Llanos are the most fertile 
and thickly-peopled parts of the country ; as they possess the 
immense advantage of being nearly free from trees. Before 
leaving the forest we crossed some flat little la'vvns, around 
which single trees stood, as in an English park : I have often 
noticed 'with surprise, in wooded undulatory districts, that 
the quite level parts have been destitute of trees. On 
account of- the tired horse, I determined to stop at the 
Mission of Cudico, to the friar of which I had a letter of in- 
troduction. Cudico is an intermediate district between the 
forest and the Llanos. There are a good many cottages, 
Avith patches of com and potatoes, nearly all belonging to 
Indians. The tribes dependent on Valdivia are "reducidos y 
- cristianos.” The Indians farther northward, about Arauco' 
and Imperial, are still very "wild, and not converted ; but they 
have all much intercourse ■with the Spaniards. The padre 
said that the Christian Indians did not much like coming to 
mass, but that otherwise they shoAved respect for religion. 
The greatest difficulty is in making them observe .the 
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ceremonies of mamage. The Mild Indians take as many 
■wives as they can support, and a cacique ’will sometimes take 
more than leu : on entering liis house, the number may be 
told by that of the separate fires. Each Mife lives a week in 
turn Mith the cacique ; but all are employed in weaving 
ponchos, etc., for his profit. To be the Mife of a cacique is 
an honour much sought after by the Indian M’oinen. 

The men of all these tribes wear a coarse woollen poncho : 
those south of Valdivia M^ear short trousci's, and those north 
of it a petticoat, like' the chilipa of the Gaudies. All have 
their long hair bound by a scarlet fillet, but Avith no other 
covering on their heads. These Indians are good sized hrien ; 
their chcck-boncs are prominent, and in general appearance 
they resemble the great American family to wliicli they 
belong ; but their physiognomy seemed to me to be slightly 
diflerent from that of any other tribe which I had before seen. 
Their expression is generally grave, and even austere, and 
possesses much character: this may pass either for honest 
bluntncss or fierce determination. The long -black hair, the 
grave and much-lined features, and the dark complexion, 
called to my mind old portraits of James I. On the road M'e 
met M-ith none of that humble politeness so universal in 
Chiloe. Some gave their mari-mari " (good morning) vnth 
promptness, but the gi’eatcr number did not seem inclined to 
offer any salute. This independence of manners is probably 
a consequence of their long M'ars, and the repeated victories 
which they alone, of all the tribes in America, have gained 
over the Spaniards. 

I spent the evening very pleasantly, talking Mith the padre. 
He M‘as exceedingly kind and hospitable ; and coming from 
Santiago, had contrived to sun'ound himself with some few 
comforts. Being a man of some little education, he bitterly 
complained of the total M'ant of society. With no particular 
zeal for religion, no business or pursuit, how completelj’’ must 
this man's life be wasted ! The next day, on our return, M^e 
met seven very MikWooking Indians, of whom some were 
caciques that had just received from the Chilian Government 
their yearly small stipend for having long remained faithful. 
They were fine-looking men, and they rode one after the 
other Mnth most gloomy faces. An old cacique, m'Iio headed 
them, had been, I suppose, more excessively drunk than •the 
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vestj for he seemed both extremely grave and very crabbed. 
Shortly before this, two Indian.s joined us, who were travelling 
from a distant mission to Valdivia concerning some lawsuit. 
One was a good-humoured old man, but from his wrinltlcd 
beardless face looked more like an old woman than a man. I 
frequently presented both of them with cigare ; and though 
ready to receive them, and I dare saj^ gi’ateful, thej' would 
hardly condescend to thank, me. A Chilobin Indian would 
have taken off his hat, and given his “ Dios le page ! ” The 
travelling was very tedious, both from the badness of the 
roads and from the number of great fallen trees, which it was 
necessary either to leap over or to avoid by making long 
circuits. We slept on the road, and next morning reached 
Valdi^^a, whence I proceeded on board. 

A few daj's afterwards I crossed the bay with a party of 
officers and landed ne-ar the fort called Niebla. The 
buildings were in a most ruinous state, and the gun-carriages 
quite rotten. Mr Wickham remarked to the commanding 
officer, that with one discharge they would certainly all fall to 
pieces. The poor man, ti'j’ing to put a good face upon it, 
rfa^yTeplied, No ; I am sure, sir, thej' would stand two ! ’’ 
U^e Sj^niards must have intended to have made this place 
iinpregiiable. There is now lying in the middle of the court- 
yard a little mountain of mortar, which rivals in hardness the 
rock on which it is placed. It was brought from Cliile, and 
cost 7000 dollars. Tlie revolution hartng broken out, pre- 
vented 'its being applied to any purjiose, and now it remains a 
monument of the fallen greatness of Spain. 

I wanted to go to a house about a mile and a-half distant, 
but lU)’- guide said it was quite impossible to penetrate the 
wood in a .straight line. He offered, howevei*, to lead me, by 
following obscure cattle tracks, the shortest way ; the walk, 
nevertheless, took no less than three hours ! This man is 
employed in hunting slra5'ed cattle ; yet, Avell as he must 
kno'yvrtihc woods, he was not long since lost for two whole 
'■■'ty ^^an^liad nothing to eat. These facts convey a good 
. jeaof" the*' impracticability of the forests of these coxintries. 
A qi^tion often occuiTed to me — ^liow long does anj' vestige of 
fallen tree remain ? This man showed me one which a party 
of fugitive Royalists had cut down fourteen 5'cars ago ; and 
taking this as a criterion, I should think a bole a foot and a- 
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half in dinrnctcr ^vould in tliirt}’ years be changed into a heap 
of inoiihl. 

Fchrtiarj/ 20///. — Tliis day has been memorable in the annals 
of ^'^lldivia, for the most severe earthquake experieneed by 
the oldest inhabitant. I happened to be on shore^ and was 
lying dovn in the wood to rest myself. It came on suddenly, 
and lasted two minutes, but the time nppc.arcd much longer. 
Tlic rocking of the ground was verj’ sensible. The undu- 
lations nj)pc.*ircd to my companion and myself to come from 
due cast, whilst others thought they proceeded from south- 
west : this shows how dilHcull it sometimes is to perceive the 
direction of the aibrations. Tlmrc was no difficulty in 
standing upright, but the motion m.adc me almost giddy ; it 
was somcthiitg like the movement of a vessel in a little cross- 
ripple, or still more like that felt by a person .skating over 
thin ice, which bends under the weight of his body. 

A bad earthquake at once destroys our oldest associations ; 
the earth, the very emblem of .solidity, has moved bcnc/ith 
our feet hkc a thin crust over a fluid ; — one second of time 
has created in the mind a strange idc/i of iirsccurity, which 
hours of reflection would not have produced. In the forest, 
ns SI breeze moved the trees, I felt ojily the earth tremble, 
hut saw no other cflcel. Captain Fitz Roy and some officers 
were at the town during the shock, and there the scene was 
more striking; for altliough the houses, from being built 
of wood, did not fall, the}’’ were violently shaken, and the 
boards crc/ikcd and r/iltlcd together. The pcojfle rushed out 
of doors in the greatest alarm. It is these nccomp.inimcnls 
that create that perfect horror of earthquakes, experienced by 
all who have thus seen, as well as felt, their eflccts. Within 
the forest it was a dccpl}’ interesting, but by no means an awe- 
exciting phenomenon. The tides were veiy curiously affected. 
The great shock took ])lacc at the time of low water ; and 
an oltl woman who was on the beach told me that the water 
flowed very quickly, but not in great waves, to high-w/itcr 
mark, and then as quickly returned to it.s proper level ; this 
was also evident by the line of wet sand. This same kind 
of quick but quiet movement in the tide happened a few 
years .since at Cliiloe, during a slight e/irthquakc, and created 
much causeless alarm. In the C0Jir.se of the evening there 
were many weaker shocks, which seemed to produce in the 
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harbour the most complicated currents^ and some of great 
strength. 

March 4fk . — ^We entered the harbour of Concepcion. Wliile 
the ship "Was beating up to the anchorage, I landed on the 
island of Quinquina. The major-domo of the estate quickly 
rode down to tell me the terrible news of the great earthquake 
of the 20th : That not a house in Concepcion or Talcahu- 
ano (the port) was standing; that seventy villages were 
destr03'cd ; and that a great wave had almost washed away 
the ruins of Talcahuano.” Of this Litter statement I soon 
saw abundant proofs — the whole coast being strewed over 
with timber and furniture as if a thousand ships had been 
wrecked. Besides chairs, tables, bookshelves, etc., in great 
numbers, there were several roofs of cottages, which had 
been ti’ansporte'd almost whole. The storehouses at Talca- 
huano had been burst open, and great bags of cotton, 
j’erba, and other valuable merchandise were scattered on 
the shore. During m3' walk round the Island, I observed 
that numerous fragments of rock, which, from the marine 
productions adhering to them, must recently have been lying 
in deep Avater, had been cast up high on the beach ; one of 
these Avas six feet long, three broad, and tAvo thick. 

Tlie island itself as plainty shoAA’ed the overwhelming power 
of the earthquake as the beach did that of the consequent 
great Avave. The ground in man3* pails AA’as fissured in north 
and south lines, perhaps caused by the yielding of the parallel 
and steep sides of this nan-oAv island. Some of the fissures 
near the cliffs Avere a 3'ard Avide. Man3' enormous masses had 
already fallen on the beach; and the inhabitants thought 
that Avhen the rains commenced far greater slips Avould 
happen. The effect of the Aubration on the hard primary 
slate, Avhich composes the foundation of the island, was still 
more curious ; the superficial parts of some naiTOAV ridges Ai-ere 
as completely shivered as if they had been blasted by gun- 
poAA'der. This effect, Avhich Ai’as rendered conspicuous by the 
fresh fractures and displaced soil, must be confined to near 
the surface, for otherwise there AA'ould not exist a block of 
solid rock throughout Chile ; nor is this improb.iblc, as it is 
knoAvn that the siuTace of a vibrating body is affected 
differently from the central part. It is, perhaps, oAving to 
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this same reason^ that earthquakes do not cause quite such 
terrific liavoc Avitliin deep mines as 'vvould be expected. I 
believe this convulsion has been more effectual in lessening 
the size of the island of Quinquina^ than the ordinary wear- 
nnd-tear of the s.ea and -weather during the course of a whole 
centuiy. 

The next day I landed at Talcahuano, and after^vards rode 
to Concepcion. Both to^vns presented the most a-wful yet 
interesting spectacle I ever beheld. To a person who had 
formerly known them, it possibly might have been still more 
impressive ; for the ruins were so mingled together, and the 
whole scene possessed so little the air of a habitable place, 
that it -was scarcely possible to imagine its former condition. 
The earthquake commenced at half-past eleven o'clock in the 
forenoon. If it had happened in the middle of the night, the 
greater number of the inhabitants (which in this one province 
amount to many thousands) must have perished, instead of 
less than a hundred ; as it was, the invariable practice of 
running out of doors at the fii’st trembling oflhe ground alone 
saved them. In Concepcion each house, or row of houses, 
stood by itself, a heap or line of ruins ; but in Talcahuano, 
owngto the great wave, little more than one layer of bricks, 
tiles, and timber, -\ritli here and there part of a wall left 
standing, could be distinguished. From this circumstance 
Concepcion, although not so completely desolated, was a more 
' terrible, and, if I may so call it, picturesque sight. Tlie first 
shock was very sudden. The major-domo at Quiriquina told 
me that the first notice he received of it was finding both the 
liorsc he rode and himself rolling togethei* on the ground. 
Rising up, he was again throum down. He also told me that 
some cows which were standing on the steep side of the ' 
island were TOlled into the sea. The great wave caused the 
destruction of many cattle ; on one low island, near the head 
of the bay, seventy animals were washed off and dro-vraed. It 
is generally thought that this has been the worst earthquake ‘ 
ever recorded in Chile ; but as the very severe ones occur 
only after long intervals, this caimot easily be loio-wn ; nor 
indeed would a much worse shock have made any great 
difference, for the ruin was now complete. Innumerable 
small < tremblings followed the great earthquake, and -within 
the first twelve days no less than three hundred were counted. 
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After viewing Concepcion, I cannot understand how the 
gi'eater number of inhabitants escaped imhurt. The houses 
in many parts fell outwards ; thus forming in the middle of 
the streets little hillocks of brickwork and rubbish. Mr 
Rouse, the English consul, told us that he was at breakfast 
when the first movement caused 'him to run out. He had 
scarcely reached the middle of the courtyard, when one side 
of his house came thundering doum. He retained presence of 
mind to remember that if he once got on the top of that 
part which had already fallen, he would be safe. Not being 
able from the motion of the gi'ound to stand, he crawled up on 
his hands and knees ; and no sooner had he ascended this 
little eminence than the other side of the house fell in, the 
great beams sweeping close in front of his head. With his 
eyes blinded, and his mouth choked with the cloud of dust 
which darkened the sky, at last he gained the street. As 
shock succeeded shock at the interval of a few minutes, no 
one dared approach the shattered ruins; and no one knew 
whether his dearest friends and relations were not perishing 
from the want of help. Those who had saved any property 
were obliged to keep a constant watch, for thieves prowled 
about, and at each little trembling of the ground, with one 
hand they beat their breasts, and cried " Misericordia ! ” and 
then -with the other filched what they could from the ruins. 
The thatched roofs fell over the fires, and fiames burst forth in 
all parts. Hundreds kncAv themselves riiuied, and few had 
the means of prortding food for the day. 

Earthquakes alone ai'e sufficient to desti'oy the prosperity of 
any country. If beneath England the noAV inert subterranean 
forces should exert those powei's, which most assuredly in 
former geological siges they have exerted, hoAV completel}^ 
Avould the entire condition of the country be changed ! What 
Avould become of the lofty houses, thickly-packed cities, great 
manufactories,' the beautiful public and private edifices ? If 
the neAv period of disturbance were first to commence by 
some great earthquake in the dead of the night, how tei'rific 
would be the carnage ! England would at once be bankrupt ; 
all papers, records, and accounts Avould from that moment be 
lost. Government being unable to collect the taxes, and 
failing to maintain its authority, the hand of violence and 
rapine ATOuld remain uncontrolled. In every large toAvn 
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famine would go fortli^ pestilence and death folloiving in its 
train. ' ' 

Shortly after the shocks a great wave was seen^ from the 
distance of tliree or four miles^ approaching in the middle of 
the bay wth a smooth outline ; but along the shore it tore up 
cottages and trees^ as it ffwept onwards wth irresistible force. 
At the head of the bay it broke in a fearfid line of white 
breakers^ which rushed up to a height of twenty-tlnree 
vertical feet above the liighest spring-tides. Their force 
must have been prodigious ; for at the Fort a cannon 'with its 
carriage, estimated at four tons in weight, was moved fifteen 
feet inwards. A schooner was left in the midst of the ruins, 
200 yards from the beach. The first wave was followed by 
two others, which in their retreat carried away a vast vTcek 
of floating objects. In one part of the bay a ship was pitched 
Iiigh and drj' on shore, was carried ofi*, again driven on shore, 
and again carried off. In another j^art, tv\"o large vessels 
anchored near together were whirled about, and their cables 
Avere thrice wound round each other: though anchored at 
a depth of thirty-six feet, they were for some minutes 
aground. The great Avave must have travelled slowly, for 
the inhabitants of Talcahuano had time to run up the hills 
beliind the toAvn; and some sailors pulled out seaward, 
trusting successfully to their boat riding securely o\'er the 
swell, if they could reach it before it broke. One old 
Avoman, Anth a little boy, four or five years old, ran into 
a boat, but there Avas nobody to roAV it out; the boat Avas 
consequently dashed against an anchor and cut in tAvain; 
the old Avoman Avas droAvned, but the child Avas picked up 
some hours aftenvards clinging to the Avreck. Pools of salt 
water Avere still standing amidst the ruins of the houses, and 
diildren, making boats Avith old tables and chairs, appeared 
as happy as their parents Avere miserable. It Avas, hoAvever, 
exceedingly" interesting to observe how much more active 
and cheerfiil all appeared than could have been expected. 
It Avas remarked, 'with much truth, that from the destruc- 
tion being unfrersal, no one indiAudual was humbled more 
than another, or could suspect his friends of coldness — that 
most grieA'ous result of the loss of Avealth, jSIr Rouse, and 
a large party whom he kindly took under liis protection, 
lived for the first week in a garden beneath some apple- 
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trees. At first they were as meny ' as if it had been a 
picnic ; but soon afterwards hea\'y rain caused much dis- 
comfortj for they were absolutely without shelter. 

In Captain Fitz Roy’s excellent account of the earthquake 
it is said that two explosions^ one lilce a column of smoke 
and another like the blowng of a great whale, were seen 
in the bay. The water also appeared everywhere to be 
boiling: and it ''became black, and exlialed a most dis- 
agreeable sulphm'eous smeU.” These latter circumstances were 
observed in the Bay of Valparaiso during the earthquake 
of 1822; they may, I think, be accounted for by the dis- 
turbance of the mud at the bottom of the sea containing 
organic matter in decay. In the Bay of CaUao, during a 
calm day, I noticed that as the ship dragged her cable over 
the bottom, its course, was marked by a line of bubbles. 
The lower orders in Talcahuano thought that the earthquake 
was caused by some old Indian women who, two years ago, 
being offended, stopped the volcano of Antuco. This silly 
belief is curious, because it shows that experience has taught 
them to obseiwe that there exists a relation between the 
suppressed action of the volcanoes and the trembling of the 
grormd. It was necessary to apply the witchcraft to the 
point where their perception of cause and effect failed ; and 
tins was the closing of the volcanic vent. This belief is 
the more singular in this particular instance, because, accord- 
ing to Captain Fitz Roy, there is reason to believe that 
Antuco was noways affected. 

Tire to'vvn of Concepcion was built in the usual Spanish 
fashion, witli all the streets running at right angles to each 
other: one set set ranging S.W. by W., and the other set 
N.W. by N. The walls in the former direction ceriairrly 
stood better than those in the latter: the greater number 
of the masses of brickwork were thrown dorvn tow'ards the 
N.E. Both these circumstances perfectly agree with the 
general idea of the rmdulations having come from the S.W.; 
in which quarter sirbterxanean noises Avere also heard: for 
it is evident that the walls running S.W. and N.E., Avhich 
presented tlreir ends to the point Avhence the undulations 
came, Avould be much less likely to fall than those Avails 
Avlrich, runiring N.W. and S.E., must in their Avhole lengths 
have been at the same instant throAvn out of the perpen- 
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dicular; for the undulations, coming from the S.W., must 
have extended in N.W. and S.E. waves, as they passed 
under the foundations. Tliis may be illustrated by placing 
books cdgewa3'S on a carpel, and then, after the manner 
suggested by Mitehell, imitating the undulations of an earth- 
quake : it will be found that they fall Avith moi’e or less 
readiness, according as their direction more or less neai'ly 
coincides with the line of the waves* The fissures in the 
ground generally, though not uniformly, extended in a S.E. 
and N.W. direction; and therefore corresponded to the 
lines of widulation or of principal flexure. Bearing in mind 
all these circumstances, which so clearly point to the S.W. as 
the chief focus of disturbance, it is a very interesting fact 
that the island of S. Maria, situated in that quai-ter, was, 
during the general uplifting of the land, raised to nearly 
three times the height of any other part of the coast. 

The different resistance offered by the w’alls, according to 
their direction, was well exemplified in the case of the 
Cathedral. The side which fronted the N.E. presented a 
grand pile of ruins, in the midst of which door-cases and 
masses of timber stood up, ns if floating in a stream. Some 
of the angular blocks of brickwork were of great dimensions ; 
and they were rolled to a distance on the level plaza, like 
fragments of rock at the base of some high mountain. The 
side walls (running S.W. and N.E.), though exceedingly 
fractured, yet remained sbinding; but the vast buttresses 
(at nght angles to them, and therefore parallel to the walls 
that fell) were in many cases cut clean off, as if by a chisel, 
and hurled to the ground. Some square ornaments on the 
coping of these same Avails Averc moved by the earthquake 
into a diagonal position. A similar circumstance Avas observed 
after sin earthquake at Valparaiso, Calabria, and other places, 
including some of tlie ancient Greek temples.^ This tuisting 
displacement at first appears to indicate a vorticose move- 
ment beneatli each point thus siffecLed ; but this is higlily 
improbable. May it not be caused by a tendency in each 
stone to an'ange itself in some particular position, Arith 
respect to the lines of vibration — in a manner someAvhat 

* M. Arago in 1839, p. 337. See also Miers^ Chik^ vol. i. 

p. 392 5 also Lyclfs Principles of Geology y book ii. chap. xv. 
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similar to pins on a sheet of paper when shaken ? Generally 
speaking, arched doorways or windows stood much better 
than any other part of the buildings. Nevertheless, a poor 
lame old man, who had been in the habit, during trifling 
shocks, of crawling to a cei’tain doorway, was this time 
crushed to pieces. 

I have not attempted to give any detailed description of the 
appearance of Concepcion, for I feel that it is quite impos- 
sible to convey the mingled feelings which I experienced. 
Several of the officers visited it before me, but their strongest 
language failed to give a just idea of the scene of desolation. 
It is a bitter and humiliating thing to see works, which 
have cost man so much time and labour, overthrown in one 
minute; yet compassion for the inhabitants was ahnost 
instantly banished by the surprise in seeing a state of 
things produced in a moment of time which one was accus- 
tomed to attribute to a succession of ages. In my opinion, 
we have scarcely beheld, since leaving England, any sight 
so deeply interesting. 

In almost every severe earthquake, the neighbouring waters 
of the sea are said to have been greatly agitated. The 
distm'bance seems generally, as in the case of Concepcion, to 
have been of two kinds : first, at the instant of the shock, 
the water swells high up on the beach with a gentle motion, 
and then as quietly retreats ; secondly, some time afterwards, 
the whole body of the sea retires from the coast, and then 
returns in waves of ovenv'helming force. The first movement 
seems to be an immediate consequence of the earthquake 
affecting differently a fluid and a solid, so that their respec- 
tive levels are slightly deranged ; but the second case is a far 
more important phenomenon. During most earthquakes, and 
especially during those on the west coast of America, it is 
certain that the first great movement of the waters has been 
a retirement. Some authors have attempted to explain this, 
by supposing that the water retains its level, whilst the land 
oscillates upwads : but surely the water close to the land, 
even on a rather steep coast, would pai'take of the motion of 
the bottom : moreover, as mrged by Mr Lyell, similar move- 
ments of the sea have occurred at islands far distant from the 
chief line of disturbance, as was the case "with Juan Fernandez 
during this earthquake, and with Madeira during the famous 
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Lisbon shock. I suspect (but tlie subject is a very obscure 
one) that a wave, however produced, first draws llic water 
from the shore on which it is advancing to break: I liave 
observed that this happens with the little waves from the 
paddles of a steam-boat. It is remarkable that whilst Talca- 
huano and Callao (near Lima), both situated at the head of 
large shallo-w baj's, have suffered during every severe earth- 
quake from great waves, Valparaiso, seated close to the edge 
of profoundly deep water, ^ has never been overwhelmed, 
though so often shaken by the severest shocks. From the 
great wave not immediately following the earthquake, but 
sometimes after the interval of even half-an-hour, and from 
distant islands being affected similarly srith the coasts near 
the focus of the disturbance, it appears that the wave first 
rises in the offing ; and as this is of general occurrence, the 
cause must be general : I suspect we must look to the line 
where the less disturbed waters of the deep ocean join the 
w'ater nearer the coast, wliich has partaken of the movements 
of the land, ns the place where the great wave is first 
generated; it would also appear that the wave is larger or 
smaller according to the extent of shoal water which has 
been agitated together wth the bottom on which it rested. 


• Tlie most remarkable effect of this earthquake was the 
permanent elevation of the land ; it would probably be far 

doubt that the land round Uie Bay of Concepcion was 
t(5*3i?? three feet; but it deserves notice that, owing 
oWiteratcd the old lines of tid.al acUon on 
the slopmg sandy shores, I could discover no eWdcnce of lids 
fact, except m the united testimony of the inhabitants that 

wfth Covered 

di«!bitin tf ' island of S. Alaria (about thirty miles 

^stant) the elevation was greater ; on one narF r-x 

over tUe lend, up tu » height o? e^SadyOT^S 
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of 1000 feet. At Valparaiso, as I have remai’ked, similar shells 
are found at the height of 1 300 feet ; it is hardly possible to 
doubt that this great elevation has been ellccted by successive 
small uprisings, such as that 'which accompanied or caused 
the earthquake of this year, and likewise b}'^ an Insensibly sIoav 
rise, -wliich is certainly in progress on some parts of this coast. 

The island of Juan Fernandez, S60 miles to the N.E., was, 
at tlie time of the great shock of the SOth, violently shaken, 
so that the trees beat against each other, anti a volcano buret 
fprth under water close to the shore : these facts are remark- 
able because this island, during the earthquake of 1751, w’as 
then also affected more ■violently than other places at an equal 
distance from Concepcion, and this seems to show some 
subterranean connection between these t-ivo points. Chiloe, 
about 340 miles southward of Concepcion, apiiears to have 
been shaken more strongly than the inteimediate district of 
Valdivia, ivhere the volcano of Villarica was no-ways affected, 
whilst in the Cordillera in front of Giiloe two of the volcanoes 
burst forth at the same instant in "violent action. These two 
volcanoes, and some neighbouring ones, continued for a long 
time in eruption, and ten months afterwards •were again 
influenced by an earthquake at Concepcion. Some men, 
cutting wood near the base of one of these volcanoes, did not 
perceive the shock of the SOth, although the W’hole sun’ound- 
ing province was then trembling ; here we have an eruption 
relieving and taking the place of an earthquake, as -would 
have happened at Concepcion, according to the belief of the 
lower orders, if the volcano of Antuco had not been closed by 
■^^^tchcraft. T-wo years and three-quarters afterwards, Val- 
diria and Chiloe -were again shaken, more violently than on 
the SOth, and an island in the Chonos Archipelago -was per- 
manently elevated more than eight feet It ^vill give a better 
videa of the scale of these phenomena if (as in the case of the 
glaciers) vre sujipose them to have taken place jit correspond- 
ing distances in Einope: then ■^vould the land fi-om the 
North Sea to the Meditewanean have been -violently shaken, 
and at the same instant of time a large tract of the eastern 
coast of England would have been permanently elevated, 
together -with some outlying islands, — a train of volcanoes on 
the coast of Holland -would have burst forth in action, and 
an eruption taken place at the bottom of the sea, near the 
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northern extremity of Ireland — and lastly, the ancient vents 
of Auvergne, Canial, and Mont d’Or would each have sent up 
to tlie sky a dark column of smoke, and have long remained 
in fierce action. Two years and three-quarters after^vards, 
France, from its centre to the English Channel, would 
have been again desolated by an earthquake, and an island 
permanently upraised in the Mediterranean. 

The space from under which volcanic matter on the 20th 
was actually erupted is 720 miles in one line, and 400 miles 
in another line at right angles to the first : hence, in all prob- 
ability, a subleiTanean lake of lava is here stretched out, of 
nearly double the area of the Black Sea. From the intimate 
and complicated manner in which the elevatory and eruptive 
forces were shown to be connected during this train of pheno- 
mena, we may confidently come to the conclusion that the 
forces 'which slowly and by little starts uplift continents, and 
those which at successive periods pour forth volcanic matter 
from open orifices, are identical. From many reasons, I 
believe that the frequent quakings of the earth on this line of 
coast are caused by the rending of the strata, necessarily 
consequent on the tension of the land when upraised, and 
their injection by fluidified rock. This rending and injection 
would, if repeated often enough (and we know that earth- 
quakes repeatedly affect the same areas in the same manner), 
form a chain of hills ; and the linear island of St Mary, which 
'svas upraised thiice the height of the neighbouring country, 
seems to be undergoing this process. I^believe that the solid 
axis of a mountain differs in its manner of formation from a 
volcanic hill only in the molten stone having been repeatedly 
injected, instead of having been repeatedly ejected. More- 
over, I believe that it is impossible to explain the structure of 
great mountain-chains, such as that of the Cordillera, where 
the strata, capping the injected axis of plutonic rock, liave 
been thrownon their edges along several parallel and neigh- 
bouring lines of elevation, except on this \dew of the rock of 
the axis having been repeatedly injected, after intervals 
sufficiently long to allow the upper parts or wedges to cool 
and become solid ; for if the strata had been thrown into their 
present highly-inclined, vertical, and even inverted positions 
by a single blow, the very bowels of the earth would have 
gushed out ; and instead of beholding abrupt mountain-axes 
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of rock solidified under great pressure, deluges of lava Avould 
have flowed out at innumerable points on eveiy line of eleva- 
tion.* 

* For a full account of the volcanic phenomena which accompanied the 
earthquake of the 20th, and for the conclusions dcducible from them, I must 
refer to vol. v. of the Geological Traasactions. 
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PASSAGE OF THE CORDILLERA 

VALPARAISO — PORTILLO PASS SAGACITY OF MULES MOUNTAIN- 

TORRENTS — JUNES^ HOW DISCOTORED ^PROOFS OF THE 

GRADUAL ELEVATION OF THE CORDILLERA — EFFECT OF SNOW 
ON ROCKS — GEOLOGICAL STRUCTURE OF THE *nVO MAIN 
RANGES, THEIR DISTINCT ORIGIN AND UPHEAVAL — GREAT 

SUBSIDENCE — RED SNOW — ^WINDS — PINNACLES OF SNOW 

dry' AND CLEAR ATMOSPHERE ELECTRICm’' PAMPAS 

ZOOLOGY OF THE OPPOSITE SIDES OF THE ANDES — LOCUSTS 

— GREAT BUGS — MENDOZA USPALLATA PASS SILICIFJED 

TREES BURIED AS THEY GREW — ^INCAS BRIDGE BADNESS OF 

THE PASSES EXAGGERATED — CUMBRE — CASUCHAS — ^V-VLPARAISO. 

ARCH7i7i9 1835. — We stayed three days at Con- 
I cepcion, and then sailed for Valparaiso, The 
t wind being northerly, we only reached the 
mouth of the harbour of Concepcion before it 
' was dark. Being very near the land, and a fog 
coining on, the anchor was dropped. Presently a large 
American whaler appeared close alongside of us ; and Ave heard 
the Yankee swearing at his men to keep quiet, whilst he 
listened for the breakers. Captain Fitz Roy h<ailed him, in a 
loud clear voice, to anchor where he then was. The poor man 
must have tliought the voice came from the shore : such a 
babel of cries issued at once from the ship — every oiie halloo- 
ing out, « Let go the anchor ! veer cable ! shorten sail ! ” It 
was the most laughable thing I ever heard. If the ship's 
crew liad been all captains, and no men, there could not have 
been a greater uproar of orders. We afterwards found that 
the mate stuttered : I suppose all hands were assisting him in 
giving his orders. 

On the 11th we anchored at Valparaiso, and two days 
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aftenvards I set out to cross the Cordillera. I proceeded to 
Santiago, ivhere Mr Caldcleugh most kindly assisted me in 
eveiy possible way in making the little preparations which 
were necessaiy. In this jiart of Cliile there are two passes 
across the Andes to Mendoza : the one most commonly used 
— ^namely, that of Aconcagua or Uspallata — is situated some 
way to the north ; the other, called the Poilalk), is to the 
south, and nearer, but more lofty and dangerous. 

March 18///. — We set out' for the Portillo pass. Leaving 
Santiago we crossed the wide burnt-up plain on which that city 
stands, and in the afternoon arrived at the IMaypii, one of the 
principal rivers in Chile. The valley, at the point where it 
enters the first Cordillera, is bounded on each side by lofty 
barren mountains ; and although not broad, it is very fertile. 
Numerous cottages were surrounded by vines, and by orchards 
of apple, nectarine, and peach trees — their boughs breaking 
•with the weight of the beautiful ripe fniit. In the evening 
we passed the custom-house, where our luggage was examined. 
The frontier of Chile is better guarded by the Cordillera than 
by the waters of the sea. There are veiy few valleys which 
lead to the central ranges, and the mountains are quite im- 
passable in other parts by beasts of burden. The custom- 
house officers were very civil, which was perhaps partly owing 
to the passport which the President of the Republic had given 
me ; but I must express my admiration at the natural polite- 
ness of almost eveiy Chileno. In this instance, the contrast 
with the same class of men in most other countries Avas strongly 
marked. I may ‘"mention an anecdote with Avhich I Avas at 
the time much pleased : Ave met near Mendoza a little and 
very fat negress, riding astinde on a mule. She had a goitre so 
enormous that it Avas scai'cely possible to aA'oid gazing at her 
for a moment ; but my tAVO comiianions almost instantly, by 
Avay of apology, made the common salute of the eountry,.by 
taking off their hats, \\niere AA'ould one of the loAA^er or 
higher classes in Europe have shoAvn such feeling politeness 
to a poor and miserable object of a degraded race ^ 

At night Ave slept at a cottage. Our manner of traA'elling 
AA'as delightfully independent. In the inhabited jwirts Ave 
bought a little fircAvood, hired pasture for tlie animals, and 
bivouacke'd in the corner of the same field Avith them. Cany- 
ing an iron pot, aa'c cooked and ate our supper under a cloud- 
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less sky, and knew no trouble. My companions were Mariano 
Gonzales, %vho had formerly accompanied me in Chile, and an 
"aiTiero,” with his ten mules and a ^^madrina.** Tlie mndrina 
(or godmother) is a most important personage : she is an old 
steady mare, with a little bell round her neck ; and wherever 
she goes, the mules, like* good children, follow her. The 
affection of these animals^^for their madrinas saves infinite 
trouble. If several large troops are turned into one field to 
graze, in the morning the muleteers have only to lead the 
madrinas a little apart and tinkle their bells ; and although 
there may be two or three hundred together, each mule im- 
mediately knows the bell of its own madrina, and comes to 
her. It is nearly impossible to lose an old mule ; for if detained 
for several hours by force, she will, by the power of smell, like 
a dog, track out her companions, or rather the madrina, for, 
according to the muleteer, she is the chief object of affection. 
The feeling, however, is not of an indi^'idual nature; for I 
believe I am right in saying that any animal 'with a bell will 
serve as a madrina. In a troop each animal carries on a level 
road a cargo weighing 4d6 pounds (more than 29 stone), but 
in a mountainous country 100 poimds less ; yet ’with what 
delicate slim limbs, without any proportional bulk of muscle, 
these animals support so great a burden ! The mule ahvays 
appears to me a mbst surprising animal. That a hybrid should 
possess more reason, memory, obstinacy, social affection, powers 
of muscular endurance, and length of life, than either of its 
parents, seems to indicate that art has here outdone nature. 
Of our ten animals, six were intended for riding, and four for 
carrjing cargoes, each taking turn about. We carried a 
good deal of food in case we should be snowed up, as the 
season 'was rather late for passing the Portillo. 

March IQtlu — We rode during this day to the last, and 
therefore most elevated, house in the valley. The number of 
inhabitants became scanty; but wherever water could be 
brought on the land it was very fertile. All the main valleys 
in the Cordillera are characterised by ha^ing, on both sides, a 
fringe or terrace of shingle and sand, rudely stratified, and 
generally of considerable thickness. These fringes e\idently 
once extended across the valleys, and were united and the 
bottoms of the valleys in northern Chile, where there are no 
streams, are thus smootlily filled up. On these fHnges the 
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roads ai*e generally carried, for their sm'faces are even, and 
they rise mth a veiy gentle slope up the valleys ; hence, also, 
they are easily cultivated by irrigation. They may be traced 
up to a height of between 7000 and 9000 feet, when they 
become hidden by the irregular piles of debris. At the lower 
ends or mouths of the valleys, they are continuously united to 
those land-locked plains (also formed of shingle) at the foot 
of the main Cordillera, which I have described in a former 
chapter as characteristic of the scenciy of Chile, and which 
■were undoubtedly deposited when the sea pene^ated Chile, 
ns it now does the more southern coasts. No one fact in the 
geology of South America interested me more than these ter- 
races of rudely-stratified shingle. They precisely resemble in 
composition the matter -which the torrents in each valley 
would deposit if they were checked in their course by any 
cause, such as entering a lake or aim of the sea ; but the 
torrents, instcjid of depositing matter, are now steadily at work 
wearing away both the solid rock and these tilluxual deposits, 
along the whole line of every main valley and side valley. It 
is impossible here to give the reasons, but I am convinced 
that the shingle terraces were accumulated during the gi'adual 
elevation of the Cordillera, by the torrents delivering, at suc- 
cessive levels, their deti’itus on the beach-heads of long 
narrow, arms of the sea, first higli up the valle 3 's, then lower 
and lower down as the land slowly rose. If this be so, and I 
cannot doubt it, the grand and broken chain of the Cordillera, 
instead of haring been suddenly thro'\Mi up, as was till lately 
the universal, and still is the common opinion of geologists, 
has been slowly upheaved in mass, in the same gradual manner 
as the coasts of the Atlantic and Pacific have risen •within the 
recent period. A multitude of facts on the stnicture of the 
Cordillera, on this riew receive a simple explanation. 

The rivers which flow in these valle3'S ought rather to be 
called mountain-torrents. Their inclination is very great, 
and their water the colour ' of mud. The roar which the 
Maypu made, as it rushed over the great rounded fragments, 
was like that of the sea. Amidst the din of rushing watere, 
the noise from the stones, as they rattled one over the other, 
Avas most distinctl3' audible even from a distance. Tliis ratt- 
ling noise, night and day, maybe heard along the Avhole couree 
of the torrent. Tlie sound spoke eloqueiitl3' to the geologist ; 
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the thousands and thousands of stones^ -n-hich^ striking against 
each other, made the one dull uniform sound, were all hurry- 
ing in one direction. It M-as like thinking on time, where 
tlie minute that now glides past is irrecoverable. So was it 
%rith these stones ; the ocean is their eternity, and each note 
of that wild music told of one more step towards their 
destiny. 

It is not possible for the mind to comprehend, except by a 
slow process, any effect which is produced by a cause repeated 
so often that the multiplier itself conve3*s an idea not more 
deiinite than tlie savage implies when he points to the hairs 
of his head. As often as I have seen beds of mud, sand, 
and shingle accumulated to the thickness of many thousand 
feet, I have felt inclined to exclaim that causes such as the 
present rivers and the present beaches could never have 
ground dou-n and produced such masses. But, on the other 
hand, when listening to the rattling noise of these torrents, 
and calling to mind that wJiole races of animals have passed 
away from the face of tlic earth, and that during this whole 
period, night and daj^, these stones have gone rattling onwards 
in their course, I have thought to myself, can anj' mountains, 
any continent, withstand such waste ? 

In this part of the valley the mountains on each side were 
from 3000 to 6000 or 800^0 feet high, with rounded outlines 
and steep bare flanks. Tlic general colour of the rock was 
dullish purple, and the stratification very distinct. If the 
sccncrj' was not beautiful, it was remarkable and grand. We 
met during the day several herds of cattle, which men were 
drinng down from the higher vallej^s in the Cordillera. Tliis 
sign of the approaching uinlcr hun-ied our steps more than 
was convenient for geologising. Tlie house where we slept 
was situated at the foot of a mountain, on the summit of 
wliich are the mines of San Pedro de Nolasko. Sir F. Head 
man'cls how mines have been discovered in such extraordinary 
situations as the bleak summit of the mountain of San Pedro 
de Nolasko. In tlie first place, metallic veins in tliis country 
arc gcncrallj- harder than tlie surrounding strata : hence, dur- 
ing the gradual wear of the hills, they project above the surface 
of the ground. Secondlj*, almost eveiy labourer, especially 
in the northern parts of Chile, understands something about 
the appearance of ores. In the great mining provinces of 

X 
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Coquimbo and Copiap6, firewood is very scarce^ and men search 
for it over every hill and dale; and by this means nearly all the 
richest mines have there been discovered. Chanuncilloj from 
which silver to the value of many hundred thousand pounds has 
been raised in the course of a few years, was discovered by a 
man who tlu*ew a stone at his loaded donhey, and thinking that 
it was very heavy, he picked it up, and found it full of pure 
silver : the vein occurred at no great distance, standing up like 
a wedge of metal. The miners also, taking a crowbar ■with 
them, often wander on Stmdays over the mountains. In this 
south part of Chile, the men who drive cattle into the Cor- 
dillera, and who frequent every ravine where there is a 
little pasture, are the usual discoverers. 

March ZOth. — ^As we ascended the valley, the vegetation, 
•with the exception of a few pretty Alpine flowers, became ex- 
ceedingly scanty ; and of quadrupeds, birds, or insects, scarcely 
one could be seen. The lofty mountains, their summits 
marked -with a few patches of snow, stood well separated from 
each other; the valleys being fiUed up •with an immense 
thickness of stratified aUu^vium. The features in the scenery 
of the Andes which struck me most, as contrasted ■with the 
other mountain-chains with which I am acquainted, were — 
the flat fringes sometimes expanding into narrow plains "on 
each side of the valleys ; the bright colours, chiefly red and 
purple, of the utterly bare and precipitous hills of porphyry ; 
the grand and continuous wall-like dykes ; the plainly divided 
strata which, where nearly vertical, formed the picturesque and 
>vild central pinnacles, but where less inclined composed the 
great massive mountains on the outskirts of the range ; and 
lastly, the smooth conical piles of fine and bright-coloured 
detritus which sloped up at a high angle from the base of the 
mountains, sometimes to a height of more than 2000 feet. 

I frequently observed, both in Tierra del Fuego and ■within 
the Andes, that where the rock was covered during the greater 
part of the year ■with ,snow, it was shivered in a very extra- 
ordinary maimer into small angular fragments. Scoresby has 
observed the same fact in Spitzbergen.* The case appears to 
me rather obscure : for that part of the mountain which is 
protected by a mantle of snow must be less subject to repeated 


* Scoresby’s Arctic Rtgiom, vol. i. p. laz. 
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and great changes of temperature than any other part. I 
have sometimes thought that the earth and fragments of stone 
on the surface were perhaps less effectually removed by slowly 
percolating snow-water ^ than by rain^ and therefore that the 
appearance of a quicker disintegration of the solid rock under 
the snow was deceptive. WTiatever the cause may be, the 
quantity of crumbling stone on the Cordillera is very great. 
Occasionally in the spring, great masses of this detritus slide 
down the mountains and cover the snow-drifts in the valleys, 
thus forming natural ice-houses. We rode over one, the 
height of which was far below the limit of perpetual snow. 

As the evening drew to a dose, we reached a singular 
basin-like plain, called the Valle del Yeso. It was covered 
by a little dry pasture, and we had the pleasant sight of a 
herd of cattle amidst the surrounding rocky deserts. The 
valley takes its name of Yeso from a great bed, I should 
think at least 2000 feet thick, of white, and in some parts 
quite pure, gypsum. We slept with a party of men who were 
employed in loading mules Avith this substance, which is used 
in the manufacture of w^ine. We set out early in the morning 
(21 j^), and continued to follow the course of the river, which 
had become very small, till we arrived at the foot of the 
lidge that separates the waters flomng into the Pacific and 
Atlantic Oceans. The road, which as yet had been good, 
with a steady but very gradual ascent, now changed into a 
steep zig-zag track up the great range, dividing the republics 
of C^ile and Mendoza. 

I wll here give a very brief sketch of the geology of the 
several parallel lines forming the Cordillera. Of these lines, 
there are two considerably higher than the others — namely, 
on the Chilian side, the Peuquenes ridge, which, w'here the 
road crosses it, is 13,210 feet above the sea; and the Portillo 
ridge, on the Mendoza side, which is 14;,305 feet. The low'er 
beds of the Peuquenes ridge, and of the several great lines 
to the westward of it, are composed of a vast pile, many 

* I have heard it remarked in Shropshire, that the water, when the 
Severn is flooded from long-continued rain, is much more turbid than when 
it proceeds from the snow-melting on the Welsh mountains. D’Orbign^* 
(tom. i. p. 184), in explaining the cause of the various colours of the rivers 
in South America, remarks that those with blue or clear water have their 
source in the Cordillera, where the snow melts. 
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thousand feet in thickness, of porphyries wliich have flowed 
as submarine lavas, alternating with angular and rounded 
fragments of the same rocks, thrown out of the submarine 
craters. These alternating masses are covered in the central 
parts by a great thickness of red sandstone, conglomerate, 
and calcareous clay-slate, associated with, and passing into, 
prodigious beds of gypsum. In these upper beds shells are 
tolerably frequent ; and they belong to about tlie period of 
the lower chalk of Europe. It is an old story, but not the 
less wonderful, to hear of shells which were once crawling 
on the bottom of the sea, now standing nearly 14,000 feet 
above its level. The lower beds in this great pile of strata 
have been dislocated, baked, crystallised, and almost blended 
together through the agenc}’’ of mountain masses of a peculiar 
white soda-granitic rock. 

The other main line — ^namely, that of the Portillo — ^is of a 
totally different formation ; it consists chiefly of grand bare 
pinnacles of a red potash-granite, which low down on the 
western flank are covered by a sandstone, converted by the 
former heat into a quartz-rock. On the quartz there rest 
beds of conglomerate seveml thousand feet in thickness, 
which have been upheaved by the red granite, and dip at 
an angle of 45" towards the Peuquenes line. I was aston- 
ished to find that this conglomerate Avas p.artly composed of 
pebbles, derived from the rocks, A\-ith their fossil shells, of 
the Peuquenes range ; and partly of red potash-granite, like 
that of the Portillo. Hence avc must conclude that both 
the Peuquenes and Portillo ranges Avere partially upheaved 
and exposed to Avear and tear Avhen the conglomerate Avas 
forming; but as the beds of the conglomerate have been 
tlnoAvn off at an angle of 45* by the red Portillo granite 
(Avith the underlying sandstone baked by it), Ave may feel 
sure that the greater part of the injection and upheaval of 
the already partially fonned Portillo line took place after 
the accumulation of the conglomerate, and long after the 
elevation of the Peuquenes ridge. So that the Portillo, the 
loftiest line in this part of the Cordillera, is not so old as the 
less lofty line of the Peuquenes. Endence derived from an 
inclined stream of laA'a at the eastern base of the Portillo 
might be adduced to shoAV that it owes part of its great 
height to eleA'ations of a still later date. Looking to its 
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earliest origin^ the red granite seems to have been injected 
on an ancient pre-existing line of white granite and mica- 
slate. In most parts, perhaps in all parts, of the Cordillera, 
it may be concluded that each line has been formed by 
repeated upheavals and injections; and that the several 
parallel lines are of different ages. Only thus can we gain 
time at all sufficient to explain the truly astonishing amount 
of denudation whicli these great, though comparatively with 
most other ranges recent, mountains have suffered. 

Finally, the shells in the Peuquenes or oldest ridge, prove, 
as before remarked, that it has been upraised 14,000 feet 
since a secondary period, which in Europe we are accustomed 
to consider as far from ancient ; but since these shells lived 
in a moderately deep sea, it can be shown that the area 
now occupied by the Cordillera must have subsided several 
thousand feet — in northern Chile .as much as 6000 feet — 
so as to have allowed that amount of submarine strata to 
have been heaped on the bed on which the shells lived. 
Tlie proof is the same 'with that by which it was shown, 
that at a much later period since the tei*tiary shells of Fata 
gonia lived, there must have been tliere a subsidence o1 
several hundred feet, as well as an ensuing elevation. Dailj 
it is forced home on the mind of the geologist that nothing 
not even the -wind that blows, is so unstable as the level ol 
the crust of _ this earth. 

I mil make only one other geological remark: althougl 
the Portillo chain is here higher than the Peuquenes, the 
waters, draining the intermediate valleys, have burst througl 
it. The same fact, on a gi*ander scale, has been remarked 
in the eastern and loftiest^ line of the Bolivian Cordillera 
through '\vhich the ' rivers pass : analogous facts have alsc 
been observed in other quarters of the world. On th€ 
supposition of the subsequent and gradual elevation of the 
Portillo line, this can be understood ; for a chain of islets 
'would at first appear, and, as these were lifted up, the 
tides would be always wearing deeper and broader channels 
between them. At the present day, even in the most retired 
Sounds on the coast of Tierra del Fuego, the currents in the 
transverse breaks 'which connect the longitudinal channels 
are very strong, so that in one transverse channel even £ 
small vessel under sail was whirled round and round. 
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About noon ^Yc began the tedious ascent of the Feuquenes 
ridge, and then for the first time experienced some little 
difficulty in our respiration. The mules would halt every 
fifty yards, and after resting for a few seconds the poor 
willing animals started of their own accord again. The 
short breathing from the rarefied atmosphere is called by the 
Cliilcnos ‘^puna”; and they have most ridiculous notions 
concerning its origin. Some say, "all the waters here have 
puna" ; others that "where there is snow there is puna"; — 
and this no doubt is true, lire only sensation I experienced 
was a slight tightness across the head and chest, like that 
felt on leaving a warm room and running quickly in fros^ 
■weather. There was some imagination even in this; for upon 
finding fossil shells on the highest ridge, I entirely forgot 
the puna in my delight. Certainly the exertion of ivalking 
was extremely great, and the respiration became deep and 
laborious. I am told that in Potosi (about 13,000 feet above 
the sea) strangers do not become thoroughly accustomed to 
the atmosphere for an entire year. The inhabitants all recom- 
mend onions for the puna ; ns this vegetable has sometimes 
been given in Europe for pectoral complaints, it may possibly 
be of real senice : for my part, I found nothing so good as 
the fossil shells! 

When about half-Avay up w'e met a large party with seventy 
loaded mules. It was interesting to hear the wild cries 
of the muleteers, and to watch the long descending string 
of the animals; they appeared so diminutive, there being 
nothing but the bleak mountains srith which they could be 
compared, ^^'hen near the summit, the wind, as generally 
happens, was impetuous and extremely cold. On each side 
of the ridge we had to pass over broad bands of perpetual 
snow, which were how soon to be covered by a fresh layer, 
l^Tien we reached the crest and looked backwards, a glorious 
view "Was presented. The atmosphere resplendently dear; 
the sky an intense blue : the profound viilleys ; the ■jvild 
broken forms ; the heaps of ruins, piled up during the lapse 
of ages ; the bright-coloured rocks, contrasted nith the quiet 
mountains of snow ; all these together produced a scene no 
one could have imagined. Neither plant nor bird, excepting 
a few condors wheeling around the higher pinnacles, dis- 
tracted my attention from the inanimate mass. I felt glad 
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.that I was alone : it was like watching a thundcrstonn, or 
hearing in full orchestra a chorus of the Messiah. 

On several patches of the snow I found the Protococcus 
nivalis^ or red snow, so well kno^vn from the accounts of 
Arctic navigators. My attention was called to it by observing 
the footsteps of the mules stained a pale red, as if their hoofs 
had been slightly bloody. I at first thought that it was 
owing to dust blown from the surrounding mountains of red 
porphyry ; for from the magnifying power of the crystals of 
snow, the groups of these microscopical plants appeared like 
coarse particles. The snow was coloured only where it had 
thawed very rapidly, or had been accidentally crushed. A 
little rubbed on paper gave it a faint rose tinge mingled 
with a little brick-red. I afterNvards scraped some off the 
paper, and found that it consisted of groups of little spheres 
in colourless cases, each the thousandth part of an inch in 
diameter. 

The wind on the crest of the Peuquenes, as just remarked, 
is generally impetuous and very cold: it is said^ to blow 
steadily from the westward or Pacific side. As the observa- 
tions have been chiefly made in summer, this Avind must be 
an upper and return current. The Peak of Teneriffe, with 
a less elevation, and situated in lat. 28 ”, in like manner falls 
within an upper return stream. At first it appears rather 
surprising that the trade-wind along the northern parts of 
Chile and on the coasts of Peru should blow in so very 
southerly a direction as it does ; but when we reflect that the 
Cordillera/ running in a north and south line, intercepts, 
like a great wall, the entire depth of the lower atmospheric 
current, vre can easily see that the trade-Avind must be 
drawn northward, following the line of mountains, towards 
the equatorial regions, and thus lose part of that easterly 
movement which it otherwise would have gained from the 
earth's rotation. At Mendoza, on the eastern foot of the 
Andes, the climate is said to be subject to long calms, and to 
frequent though false appearances of gathering rain-storms : 
we may ima^ne that the wind, w^hich, coming from the 
eastward, is thus banked up by the line of mountains, w'ould 
become stagnant and irregular in its movements. 

* Dr Gillies in Joiimal of ITaUiral and Geographical Science, Aug. 1830. 
This author gives the heights of the Passes. 
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Having crossed the PcuqueneSj sre descended into a moun- 
tainoas caunlTV, intermediate bet'.veen the t'.ro main ranges, 
and then took up our quarters for the nigliL We were now 
in the republic of Mendoza. The elevation was probably 
not under 11,000 feet, and the vegetation in consequence 
exceedingly scanty. The root of a small scrubhj' plant 
sen'ed as fuel, but it made a miserable fire, and the wind 
was piercingly cold. Being quite tired svith my day's 
work, I made up my bed as quickly as I could, and went to 
sleep. About midnight I obsen'cd the sky became suddenly 
clouded : I awakened the arriero to know if there was any 
danger of bad weather: but he said tliat without thunder 
and lightning there was no risk of a heavy snowstorm. 
The peril is imminent, and the difficultj- of subsequent escape 
grea^ to anj* one overtaken by bad weather between the 
two ranges. A certain cas'c offers the only place of refuge : 
Mr Caldcleugh, who crossed on this same day of the month, 
was detained there for some time by a heavj' fall of snow. 
Casuchas, or liouse® of refuge, have not been built in ,tl»» 
pass as in that of Uspallkta, and therefore, during the 
autumn, the Portillo is little frequented. I may here remark 
that within the main Cordillera rain never falls, for during 
the summer the sky is cloudless, and in winter snoivstorms 
alone occur. 

At the place %vhere we slept water necessarily boiled, fkun 
the diminished pressure of the atmosphere, at a lower tem- 
perature than it does in a less lofty country ; the case being 
the conrer=^e of that of a Papin’s digester. Hence the 
potatoes, after remaining for some hours in the boiling water, 
were nearly as hard as ever. The pot was left on the fire all 
night, and next morning it was boiled again, but yet the 
potatoes srere not cooked. I found out this, by overhearing 
my two companions discu'sing the cause : thej- had come to 
the simple conclusion, that the cursed jjot (which was a new 
one) did not choose to boil potatoes." 

j^Iarc/i ZZnd . — ^After eating our potato-less breakfast, we 
travelled across the intermediate tract to the foot of the 
Portillo range. In the middle of summer cattle are brought up 
here to graze ; but they had now all been remos'ed : even the 
greater number of the guanacos had decamped, knowing well 
that if overtaken here by a snowstorm, they would be caught 
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in a trap. We had a fine view of a mass of mountains called 
Tupungato, the whole clothed with imbroken snow, in the 
mi^t of which there Avas a blue patch, no doubt a glacier ; — 
a-circumstance of rare occurrence in these mountains. Now 
commenced a heavy and long climb, similar to that up the 
Peuquencs. Bold conical hills of red griinite rose on each 
hand; in the valle3's there Avere several broad fields of 
perpetual snow. These frozen masses, during the process of 
thaAving, had in some parts been converted into pinnacles or 
columns,* AA’hidi, as they Avere high and close together, made 
it difficult for the cargo mules to pass. On one of these 
columns of ice, a frozen horse Avas kicking as on a pedestal, 
but Arith its hind legs straight up in the air. Tlie animal, I 
suppose, must haA-e fallen Avith its head doAvnward into a hole, 
Avhen the snow Avas continuous, and aftenvards the surround- 
ing parts must have been removed bj* the thaAv. 

When nearU’ on the crest of the Portillo, aa'c Avere enA'eloped 
in a falling cloud of minute frozen spicula. Tliis Avas very 
unfortunate, as it continued the Avhole day, and quite inter- 
cepted our A'icAv. The pass takes its name of Portillo from a 
narroAv cleft or dooiAvay on the highest ridge, through Avhich 
the road passes. From this point on a clear day, those vast 
plains Avhich uninterruptedly e.\tend to the Atlantic Ocean can 
be seen. We descended to the upper limit of A-egetation, and 
found good quarters for the night under the shelter of some 
large fragments of rock. We met here some passengers, Avho 
made anxious inquiries about the state of the road. Shortly 
.after it Avas dark the clouds suddenly' cleared away, and the 
effect Avas quite magical. Tire great mountains, bright Avith 
the full moon, seemed impending OA'er us on all sides, as over 
a deep crevice : one morning very' carlj', I Aritnessed the same 
striking effect. As soon as the clouds Avere dispersed it froze 
severely ; but os there Avas no AA-ind, Ave slept very comfortablj'. 


This siruchire in frozen snow aaos long since observed by Scoresby in 
ihc iceberp near Snitzbergen, and lately, with more care by Colonel 

Society, vol. v. p. 12) on the Ncto. Mr 
i^ycll {f'rzticipies^ vol. iv. p, 360) has compared the fissures, by which the 
columnar structure seems to be determined, to the joints that tniveise 
nearly all rocks, but \\hich arc best seen in the non-siralificd masses. I 
may observe that, in the case of the frozen snow, the columnar structure 
must be owing to a " metamorphic ” action, and not to 
dcj^osttion^ 


» a process during 
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The increased brilliancy of the moon and stars at this 
elevation, owing to the perfect transparency of the atmosphere, 
was very remarkable. Travellers having observed the difficulty 
of judging heights and distances amidst lofty mountains, have 
generally attributed it to the absence of objects of comparison. 
It appears to me that it is fully as much o\ving to the 
transparency of the air confounding objects at different 
distances, and likewise partly to the novelty of an unusual 
degree of fatigue arising from a little exertion, — ^habit being 
thus opposed to the evidence of the senses. I am sure that 
this extreme clearness of the air gives a peculiar character to 
the landscape, all objects appearing to be brought nearly into 
one plane, as in a dra'wing or panorama. The transparency 
is, I presume, caving to the equable and high state of 
atmospheric dryness. This dryness was sho^vn by the manner 
in which woodwork shrank (as I soon found by the trouble my 
geological hammer gave me); by articles of food, such as 
bread and sugar, becoming extremely hard ; and by the 
preservation of the skin and parts of the flesh of the beasts 
which had perished on the road. To the same cause we 
must attribute the singular facility Avith Avhich electricity is 
excited. My flannel Avaistcoat, Avhen rubbed in the dark, 
appeared as if it had been Avashed AA'ith phosphorus every 
hair on a dog’s back cracked even the linen sheets, and 
leathern straps of the saddle, when handled, emitted sparks. 

March 28///. — The descent on the eastern side of the 
Cordillera is -much shorter or steeper than on the Pacific side ; 
in other words, the mountains rise more abruptly from the 
plains than from the Alpine coimtry of Chile. A level and 
brilliantly Avhite sea of clouds Avas stretched out beneath our 
feet, shutting out the vieAv of the equally level Pampas. We 
soon entered the band of clouds, and did not again emerge 
from it that day. About noon, finding pasture for the 
animals and bushes for fircAA'ood at Los Arenales, Ave stojrped 
for the night. This Avas near the uppermost limit of bushes, 
and the elevation, I suppose, was betAveen seven and eight 
thousand feet. 

I Avas much stnick AA-ith the marked difference between the 
vegetation of these eastern valleys and those on the Chilian 
side ; yet the climate, as well as the kind of soil, is nearly 
the same, and the difference of longitude very trifling. The 
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same remark Imlds good \nl\\ the qundrujjods, and in a lesser 
degree with the birds and insects. I may instance the 
of whicli I obtained thirteen species on the shores of the 
Atlantic, and five on the Pacific, and not one of them is 
identical. We must except all those species which habitually 
or ocaisionnlly frequent elevated mountains j and certoin 
birds, which range ns far south as the Strait of Magellan. 
This fact is in perfect accordance with the geological hisiorj' 
of the Andes ; for these mounbiins have existed as a great 
barrier since the present races of animals Ijavc^ appeared ; 
and therefore, unless we suppose the same sjiccics to have 
been crc.aled in two diflerent places, we ought not to expect 
nnv closer similarity between the opg.nnic beings on the 
opposite sides of the Andes than on the opposite shores of 
the occ.an. In both c.ascs, we must leave out of the question 
those kinds which have been able to cross the barrier, 
whether of .solid rock or feilt-wntcr.’* 

A great number of the plants and animals were absolutely 
the same ns, or most closcl}' allied to, those of Patagonia. 
We here have the agouti, birc-'icha, three .species of armadillo, 
the ostrich, ccrlnin kinds of partridges and oilier birds, none 
of which are ever seen in Chile, but arc the cbaraetcrisHc 
animals of llic desert plains of Patagonia. We have likewise 
many of the same (to the eyes of n person who is not a 
botanist) thoniy slunletl buBbes, willicrcd grass, and dwarf 
filants. Ivven the black, slowly-crawling beetles arc closely 
.similar, and .some, I believe, on rigorous examination, 
absolutely identic.'il. Jt liad nlway.s been to me a subject 
of regret that we were unavoidably compelled to give up the 
ascent of the Santa CniK river before reaching the mounbilns: 
1 always had a lulcnl hope of meeting with some parent cliangc 
in the features of the country ; hut I now feel .sure that it 
would only liavc been following tJjc plain.s of Patngunin up a 
mountainnns nsceiit. 

March *ZMh. — liarly in the moniiug 1 climbed up a moiin- 


• Tlih is merely an illuslnvlion of tlie ntlmirnble laws, first liii! down by 
Mr Lycll, on llie ('coprapliical dislribution of nnim.Us as influenced by 
geological cluingcs. The whole reasoning, of course, is founded on Ihc 
assumption of the immutability of sjwdcs ; otiitnvisc tlic diflcrcnce in the 
species in the two regions might l>c considered as superinduced during a 
length of lime. 
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tain on one side of the valley, and enjoyed a far-extended 
view over the Pampas. Tins was a spectacle to which I had 
always looked for^vard with interest, but I was disappointed ; 
at the fimt glance it much resembled a distant view of the 
ocean, but in the northern parts many irregularities were 
soon distinguishable. The most striking features consisted in 
the rivers, which, facing the rising sun, glittered like silver 
threads, till lost in the immensity of the distance. At mid- 
day we descended the valley, and reached a hovel, where an 
officer and three soldiers were posted to examine passports. 
One of these men was a thorough-bred Pampas Indian : he 
was kept much for the same purpose as a bloodhound, to track 
out any person who might pass by secretly, either on foot or 
horseback. Some years ago, a passenger endeavoured to 
escape detection by making a long circuit over a neighbouring 
mountain ; but this Indian, ha\'ing by chance crossed his 
track, followed it for the whole day over dry and veiy' stony 
hills, till at last he came on his prej’^ hidden in a gulley. We 
here heard that the silvery clouds, which we had admired 
from the bright region above, had poured do'n’n torrents of 
rain. The valley from this point graduall}' opened, and the 
hills became mere water-worn hillocks compared to the giants 
behind; it then expanded into a gently-sloping plain of 
shingle, covered Avith low trees and bushes. This talus, 
although appearing naiTow, must be nearly ten miles wide 
before it blends into the apparently dead level Pampas. We 
passed the only house in this neighbourhood, the Estancia of 
Chaquaio; and at sunset we_pulled up in the first snug corner 
and there bivouacked. 

March 9.5th . — I was reminded of the Pampas of Buenos 
Ayres, by seeing the disc of the rising sun, intersected by an 
horizon, level as that of the ocean. During the night a 
hea\y dew fell, a circumstance which we did not experience 
within the Cordillera. The road proceeded for some distance 
due east across a low swamp ; then meeting the dry plain, 
it turned to the north towards Mendoza. The distance is two 
very long daj^s’ journey. Our first day’s journey was called 
fourteen leagues to Estacado, and the second seventeen to 
Luxam, near Mendoza. The whole distance is over a level 
deseri plain, ■with not more than two or three houses. The 
sun "svas exceedingly po'werfiil, and the ride devoid of all 
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interest There is very little water in this " traversia," and 
in our second day’s journey we found only one little pool. 
Little water flo'vre &om the mountains^ and it soon becomes 
absorbed by the dry and porous soil : so that^ although we 
travelled at tlie distance of only ten or fifteen miles from the 
outer range of the Cordillera^ we did not cross a single stream. 
In many parts the ground was incnisted avith a saline 
efflorescence; hence we had the same salt-loving plants which 
are common near Bahia Blanca. The landscape has a uniform 
character from the Strait of Magellan^ along the whole eastern 
coast of Patagonia, to the Rio Colorado ; and it appears that 
the same kind of counttj’' extends inland from this river, in a 
sweeping line as far as San Luis, and perhaps even farther 
north. To the eastu’ard of this curved line lies the basin of 


the comparatively damp and green plains of Buenos Ayres. 
The sterile plains of Mendoza and Patagom'a consist of a bed 
of shingle, worn smooth and accumulated by the waves of the 
sea ; while the Pampas, covered by thistles, clover, and grass, 
have been formed by the ancient estuary mud of the Plata. 

After our two days’ tedious journey, it was refreshing to 
see in the distance the rows of poplars and ivillows groning 
roimd the village and river of Luxan. Shortly before we 
arrived at this place, we obsen'ed to the south a ragged cloud 
of a dark reddish-brown colour. At first we thought that it 
was smoke^ from some great fire on the plains ; but we soon 
found that it was a swarm of locusts. They were flying north- 
ward ; and, with the aid of a light breeze, they overtook us at 
a rate of ten or fifteen miles an hour. The main body filled 
the air from a height of twenty feet to that, as it appeared, 
of two or three thousand above the ground, ‘'and the sound 
of their wings was as the sound of chariots and of many 
horses ranning to battle”; or rather, I should say, like a 
strong breeze passing through the rigging of a ship. The sky, 
seen tmough the advance guard, appeared like a mezzo-tinto 
engravmg, but the main body was impervious to sight ; they 
were not, however, so thick together but that they could 
escape a stack waved backwards and forwards. T^Tien they 
ahgited, they were more numerous than the leaves in the 
field, and the surface became reddish instead of being green : 
cfrU having once alighted, the indmduals flew from 

side to side m aU direcHoas. Locnsls are not an nnconmion 
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pest in this countiy: already during this season several 
smaller swarms had come up from the soutli, where^ as 
apparently in all other parts of the world, they are bred in 
the deserts. The poor cottagers in vain attempted, by light- 
ing fires, by shouts, and by waving branches, to avert the 
attack. This species of locusts closely resembles, and perhaps 
is identical ■^vith, the famous Grylhis migratorhis of the East. 

We crossed the Luxan, which is a river of considerable size, 
though its course towards the sea-coast is very imperfectly 
known: it is even doubtful whether, in passing over the 
plains, it is not evaporated and lost. We slept in the village 
of Luxan, which is a small place surrounded by gardens, and 
forms the most southern cultivated district in the province of 
Mendoza ; it is five leagues south of the capital. At night I 
experienced an attack (for it deserves no less a name) of 
the Benchuca, a species of Reduvius, the great black bug of 
the Pampas. It is most disgusting to feel soft wingless 
insects, about an inch long, crawling over one’s body. 
Before sucking they are quite thin, but afterwards they 
become round and bloated with blood, and in this state 
are easily crushed. One which I caught at Iquique (for they 
are found in Chile and Peru) was very empty. When placed 
on a table, and though surrounded by people, if a finger was 
presented, the bold insect would immediately protrude its 
sucker, make a charge, and, if allowed, draw blood. No pain 
was caused by the wound. It Avas curious to Avatch its body 
during the act of sucking, as in less than ten minutes it 
changed from being as flat as a Avafer to a globulai’ form. 
This one feast, for Avhich the benchuca Avas indebted to one of 
the officers, kept it fat during four Avhole months ; but after 
the first fortnight, it Avas quite ready to have another suck. 

March &7th. — We rode on to Mendoza. Tlie country 
Avas beautifully cultivated, and resembled Chile. This 
neighbourhood is celebrated for its fruit ; and certainly 
nothing could appear more flourishing than the vineyards and 
the orchards of figs, peaches, and oliAfes. We bought Avater- 
melons nearly tAvice as large as a man’s head, most deliciously 
cool and Avell-flavoured, for a halfpenny apiece ; and for the 
value of threepence, half a Avheel-barroAvfiil of peaches. The 
cultivated and enclosed part of this province is very small ; 
there is little more than that Avhich Ave passed tlu'ough 
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bcUrccn Luxan and the capital. The land, ns in Chile, owes 
its fertility entirely to nrtifici.nl irrigation; .nnd it is really 
wonderful to observe how cxtrnordinnrily prodnctb'c a barren 
tmversin is thus rendered. 

We stayed U»e ensuing d.ny in Mcndoai. Tlic prosperity 
of the plnee has tntich declined of late years. The inliabil- 
nnU say, "It is gowl to live in, but very bad to grow rich 
in." lijc lower orders have the lonnpng, reckless manners 
of the Oauehos of the Pnmjws ; and their dress, riding-gear, 
nnd habits of life an; nearly the wnne. To nty mind the 
town had n stupid, forlorn aspect. Neither the boasted 
al.nmedn. nor the scenery, is at all compamblc with that of 
Santiago ; but to those wlio, ciuning from Duenos Ayres, have 
just crossed the unvaried Pamjvts, the gardens nnd orchards 
must appear delightful. Sir F. Ile/id, i^c.nkingof the inhabit- 
ants, MVS : " They eat their dinners, and it is so very hot, 
they go to sleep — anil could they do heller?" I quite agree 
with Sir r. (lead *. the happy doom of the Mctulozinos is to 
cal, sleep, and he idle, 

March CpiA — We .set out on our return to Chile by the 
U.sjwdl.atn Pass, situated north of Mendora. We Iiad to cross 
a long nnd most sterile tnaveisia of fifletn leagues. The .soil 
in parts was absolutely hire, in others covered by numberless 
dwarf cacti, armed with fnnuid.ahle spines, and c;dled hy the 
Inhabitants '* little lions.*' Then: wen* also a few low biushcs. 
Although the plain i< nearly three thnusatid feet above the 
r,ca, the sun was very powerful ; and the heat, as well ns the 
clouds of inqviljMhlc dust, rendered the travelling cxtremclj' 
irksome. Our courr-.e during the day lay nearly parallel to 
the Conltllcra, but gradually npprn.iching them. Ucforc .sun- 
set we entered one of the w-ide valleys, or rather h.a 3 ”.s, which 
open on the plain ; this soon narrowed into a ravine, where a 
little higher up the house of Villa Viecncio is situated. As 
we had ridden all daj' svilhout a drop of water, both our 
mnles nnd selves were verj* IhirsW, nnd we looked out 
anxiously for the stream which flows do^vn this valley. It 
was curiou-s to ohscrs-c how gradually the w’nlcr made its 
appearance: on llic plain the course was quite drj* ; h}' 
degree.s it became a little damper; then puddles of water 
npjicared ; these soon heenme connected ; nnd at A'illa 
Vicencio there W’as a nice little rivulet, 
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March 30th. — Tlie solitary liovel wliich bears the imposing 
name of Villa Vicencio has been mentioned by every traveller 
who has crossed the Andes. I stayed here and at some 
neighbouring mines during the two succeeding days. The 
geology of the surrounding country is very curious. The 
Uspallata range is separated from the main Cordillera by a 
long narrow plain or basin, like those so often mentioned in 
Chile, but higher, being six thousand feet above the sea. 
This range has nearly the same geographical position %vith 
respect to the Cordillera which the gigantic Portillo line has, 
but it is of a totally different origin: it consists of various 
kinds of submarine lava, alternating with volcanic sandstones 
and other remarkable sedimentarj' deposits ; the whole having 
a very close resemblance to some of the tertiaiy beds on the 
shores of the Pacific. ^From this resemblance I expected to 
find silicified wood, which is generally characteristic of those 
formations. . 1 was gratified in a verj' extraordinary manner. 
In the central part of the range, at an elevation of about 
seven thousand feet, I observed on a bare slope some snow- 
white projecting columns. These were petrified trees, eleven 
being siUcified, and from thirty to forty converted into 
coarsely-crystallised white calcareous spar. They were 
abruptly broken off, the upright stumps projecting a few feet 
above the ground. The trimks measured from three to five 
feet in circumference. They stood a little way apart from 
each other, but the whole formed one group. ^Ir Robert 
Brown has been kind enough to cx.'iminc the wood : he says it 
belongs to the fir tribe, partaking of the character of the 
Araucarian family, but with some curious points of affinity 
with the yew. The volcanic sandstone in which the trees 
were embedded, and from the lower part of wliich they must 
have spnmg, had accumulated in successive thin layers around 
their tranks ; and the stone yet retained the impression of the 
bark. 

It required little geological practice to interpret the marvel- 
lous story which this scene at once unfolded ; though I 
confess I was at first so much astonished that I could scarcely 
believe the plainest eridence. I saw the spot where a cluster 
of fine trees once waved their branches on the shores of the 
Atlantic, when that ocean (now driven back 700 miles) came 
to the foot of the Andes. I saw that they had sprung from a 
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volcanic soil which had been raised above the level of the sea, 
and that subsequently this dry land, mth its upright trees, 
had been let de^vn into the depths of tlie ocean. In these 
depths, the formerly dry land was covered by sedimentary 
beds, and these again by enormous streams of submarine lava 
— one such mass attaining the thickness of a thousand feet ; 
and these deluges of molten stone and aqueous deposits five 
times alternately had been spread out. The ocean which 
received such thick masses must have been profoundly deep ; 
but again the subterranean forces exerted themselves, and I 
now beheld the bed of that ocean forming a chain of moun- 
tains more than seven thousand feet in height. Nor had those 
antagonist forces been dormant, which are always at work 
wearing down the surface of the land : the great piles of 
strata had been intersected by many ■wide valleys, and the 
trees, now changed into silex, were exposed projecting from 
the volcanic soil, now changed into rock, whence formerly, in 
a green and budding state, they had raised their lofty heads. 
Now, all is utterly irreclaimable and desert ; even the lichen 
cannot adhere to the stony casts of former trees. Vast, anH 
scarcely comprehensible as such changes must ever appear, 
yet they have all occurred within a period, recent when 
compared mth the history of the Cordillera : and the Cor- 
dillera itself is absolutely modern as compared ■with many of 
the fossiliferous strata of Europe and America. 

April \si . — ^We crossed the Uspallata range, and at night 
slept at the custom-house— the only inhabited spot on the 
plain. Shortly before leaving the mountains, there was a 
ve^ extraordinary ■view ; red, purple, green, and quite white 
sedimratory rocks, alternating ■with black lavas, were broken 
up and thrown into all kinds of disorder by masses of porph^vrv 
of every shade of colour, from dark brown to the, brightest 
mac. It was the first view I ever saw which really resembled 
those sections which geologists make of the inside of 


The next day we crossed the plain, and followed the course 
2 the same ^eat mountain stream which flows by Luxan. 
lar impassable, and appeared 

nvulet of Vdla Vicencio. On the evening of the succeedinff 
clay we reached the fiio'de las Vacas, which is considered thf 


Y 



USPALLATA PASS 


«S8 

woi'st stream in' the Cordillera to cross. As all these rivers 
have a rapid and short course, and arc formed by the melting 
of the snow, the hour of the day makes a considerable differ- 
ence in their volume. In the evening the stream is muddy 
and full, but about daybreak it becomes clearer and much 
less impetuous. This we found to be the case with the Rio 
Vacas, and in the morning we crossed it with little difficulty. 

The scenery thus far was very uninteresting compared 
with that of the Portillo pass. Little can be seen beyond the 
bare walls of the one grand, fiat-bottomed valley, which the 
road follows up to the highest crest. The valley and the huge 
rocky mountains arc extremely barren : during the two previous 
jiights the poor mules had absolutely nothing to eat, for ex- 
cepting a few lo^y resinous bushes, scarcely a plant can be seen. 
In the course of this day we crossed some of the worst passes 
in the Cordillera, but their danger has been much exaggei'ated. 
I was told that if I attempted to pass on foot, my head w’ould 
turn giddy, and that there was no room to dismount; but I 
did not see a place where any one might not have walked over 
backwards, or got off his mule on either side. One of the bad 
passes, called las Avimas (the Souls), I had crossed, and did 
not find out till a day afterwards, that it was one of the 
most awful dangers. No doubt there are manj' parts in 
which, if the mule should stumble, the rider would be hurled 
down a gr«it precipice ; but of this there is little chance. I 
daresay, in the spring, the "laderas,” or roads, which each 
year are formed anew across the piles of fallen detritus, are 
veiy bad ; but from what I saw, I suspect the real danger is 
nothing. With cargo-mules the case is rather different, for 
the loads project so far that the animals, occasionally 
running against each other, or against a point of rock, lose 
their balance and arc thrown down the precipices. In 
crossing the rivers I can well believe that the difficulty may 
be very great: at this season there was little trouble, hut 
in the summer they must be very hazardous. I can qiute 
imagine, as Sir F. Head describes, the different expressions 
of those who have passed the gul^ and tliose who are passing. 
I never heard of any man being drovmed, but with loaded 
mules it frequently happens. The airiero tells you to show 
your mule the 'best line and then allow her to ci’oss as she 
likes : the cargo-mule takes a bad line, and is often lost 
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April 4/A. — From the Rio de las Vacas to the Puente del 
IncaSj half-a^day’s journey. As tliere "Nvas pasture for the 
mulcs^ and geologj*' for me, we bivouacked here for the night. 
■\^Tien one hears of a natural Bridge, one pictures to oneself 
some deep and narrow ravine/ across wliicli a bold mass of 
rock has fallen; or a great arch hollowed out like the vault of 
a cavern. Instead of tills, the Incas Bridge consists of a 
crust of stratified shingle, cemented together by the deposits 
of the neighbouring hot springs. It appears as if the stream 
had scooped out a channel on one side, lea^ing an overhang- 
ing ledge, which was met by earth and stones falling down 
from the opposite cliff. Certainly an oblique junction, as 
would happen in such a case, was very distinct on one 
side. The Bridge of the Incas is by no means worthy of 
the great monarchs whose name it bears. 

April olh , — had a long day's ride across the central 
ridge, from the Incas Bridge to the Ojos del Agua, which 
are situated near the lowest casucha on the Chilian side. 
These casuchas are round little towel's, ^vith steps outside 
to reach the floor, which is raised some feet above the ground 
on account of the snow-drifts. They are eight in number, 
and under the Spanish Government were kept during the 
winter well stored with food and charcoal, and each courier 
had a master-key. Now they only answer the purpose of 
caves, or rather dungeons. Seated on some little eminence, 
they* are not, however, ill suited to the surrounding scene 
of desolation. The zigzag ascent of the Cumbre, or tlic 
partition of the waters, %Yas very steep and tedious ; its 
height, according to Mr Pentland, is 12,454 feet. Tlie 
road did not pass over any perpetual snow’, although there 
Avere patches of it on both hands. The Avind on the summit 
Avas exceedingly cold, hut it Avas impossible^ not to stop for 
a few minutes to admire, again and again, the colour of the 
heaA'ens and the brilliant transparency of the atmosphere. 
Tlie scenery Avas grand: to the AvestAvard there was a fine 
chaos of mountains, didded by profound ravines. Some snoAv 
generally falls before this period of the season, and it has 
l-hat the Cordillera have been finally closed 
by this time. But Ave Avere most fortunate. The sky by 
mght and by day Avas cloudless, excepting a feAV round little 
masses of vapour that floated over the highest pinnacles. 
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I have often seen these islets in the sky, marking the 
position of the Cordillera, when far distant mountains have 
been hidden beneath the horizon. 

April 6lh . — ^In the morning we found some thief had stolen 
one of our mules and the bell of the madrina. We there- 
fore rode only two or three miles do>vn the valley, and stayed 
there the ensuing day in hopes of recovering the mule, which 
the arriera thought had been hidden in some ravine. Tlie 
scenery in this part had assumed a Cliilian character: the 
lower sides of the mountains, dotted over "with the pale 
evergreen Quillay tree, and ivith the great chandelier-like 
cactus, are certainly more to be admired tlian the bare eastern 
valleys; but I cannot quite agree with the admiration ex- 
pressed by some travellers. The extreme pleasure, I suspect, 
is chiefly owing to the prospect of a good fire and of a good 
supper, after escaping h'om the cold regions above ; and I am 
sure I most heartily participated in these feelings. 

April Stk . — ^We left the valley of the Aconcagua, by which 
we had descended, and reached in the evening a cottage near 
the Villa de St Rosa. The fertility of the plain was delight- 
ful ; the autumn being advanced, the leaves of many of the 
fruit-trees were falling; and of the labourers, — some were 
busy in drying figs and peaches' on the roofs of their cottages, 
while others were gathering the grapes from the Adneyards. 
It was a pretty scene ; but I missed that pensive stillness 
which makes the autumn in England indeed the evening of 
the year. On the 10th we reached Santiago, where I 
received a very kind and hospitable reception from Mr 
Calddeugh. My excursion only cost me twenty-four days, 
and never did I more deeply enjoy an equal space of time. 
A few days aftenvards I returned to Mr Corfield’s ’house at 
Valparaiso. 
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ELEVATED SHELLS OX SAN LORENZO, THEIR DECOMPOSITION 
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— ANTIQUITY OF THE INDIAN RACE. 



^PRIL — I set out on a journey to Coquimbo, 

and thence through Gunsco to Copiap6, where 
Captain Fitz Roy kindly offered to pick me up 
in the Beagle. 'Flie distance in a straight line 
along the shoie nortlxAvard is only 4-20 miles; 
but my mode of travelling made it a very long journey. I 
bought four horses and two mules, the latter canying the 
on alternate days. The six animals together only 
cost the value of tMcnty-five pounds sterling, and atCopiapo I 
sold them again for twent 3 '-threc. We travelled in the same 
independent manner as before, cooking our omti meals, and 
sleeping in the open air. As Ave rode tOAvards the Vino del 
Mar, I took a fareAvell vievr of Valparaiso, and admired its 
picturesque appearance. For geological purposes, I made a 
detour Urom the high road to the foot of the Bell of Quillota, 
We passed through an alluAual district rich in gold, to the 
neighbourhood of Limachc, 'Avhere Ave slept. Washing for 
gold supports the inhabitants of numerous hoA'els scattered 
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along the sides of each little rivulet ; hut, like all those "whose 
gains are uncertain, they are unthrifty in their habits, and 
consequently poor. 

April 28///. — In the afternoon we arrived at a cottage at the 
foot of the Bell mountain. The inhabitants were freeholders, 
w’hich is not very usual in Chile. They supported themselves 
on the produce of a garden and a little fidd, but were very 
poor. Capital is here so deficient that the people are obliged 
to sell their green com while standing in the field, in order 
to buy necessaries for the ensuing year. "WTieat, in conse- 
quence, was dearer in the very district of its production than 
at Valpai'aiso, where the contractors live. The next day we 
joined the main road to Coquimbo. At night there was a 
very light shower of rain ; this was the first drop that had 
fallen since the hea\y rain of September J 1th and 12th, which 
detained me a prisoner at the Baths of Cauqiienes. The in- 
terval was seven and a-half months ; but the rain this year in 
Chile was rather later than usual. The distant Andes were now 
covered by a thick mass.of snow ; .and were a glorious sight. 

Jliqy 2wrf. — ^The road continued to follow the coast at no 
great distance from the sea. The few trees and bushes which 
are common in central Chile decreased rapidl}*^ in numbers; 
and were replaced by a tall plant, something like a 3 aicca in 
appearance. The siuface of the country, on a smaU scale, 
was singularly broken and irregular ; abrupt little peaks of 
rock rising out of small plains or basins. The indented coast 
and the bottom of the neighbouring sea, studded "with breakers, 
•would, if converted into drj' land, present similar forms ; and 
such a conversion "without doubt has taken place in the part 
over which we rode. 

Mhy 3rrf. — Quilimari to Conchalee. Tlie country became 
more and more barren. In the valleys there was scarcely 
sufficient water for any irrigation ; and the intermediate land 
was quite bare, not supporting even goats. In the spring, 
after the winter showers, a thin pastiue rapidly springs up, 
and cattle are then driven down fr*om the Cordillera to graze 
for a short time. It is curious to observe how the seeds of 
tlie grass and other plants seem to accommodate tliemselves, 
as if by an acquired habi^ to the quantity of rain which falls 
on different parts of this coast. One shower far northward at 
Copiap& produces as gi’eat an effect on the vegetation as two 
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■nt Guasco anrl ns three or four in this district. At Valparaiso 
a winter so dry as greatly to injure tlie pasture vould at 
Guasco produce the most unusual abundance. Proceeding 
nortlnvard, the quantity of rain does not appear to decrease 
in strict ])ro])ortion to the latitude. At Conchalee, which is 
only 67 miles north of \'.'ilparaisOj rain is not expected till the 
end of ^lay ; whcrcaS; nt Valparaiso some generally falls early 
in April ; the annual quantity is likewise small in 2n*o2)ortion 
to the lateness of the season at which it commences. 

Mat/ ith . — Finding the coast-road devoid of interest of any 
kindj wc tunied inland towards the mining district and valley of 
Illa2]cl. This ralley, like evcr3' other in Chile, is level, broad, 
and very fertile ; it is bordered on each side, either by cliffs of 
stratified shingle or Iw bare rocky mountains. Above the 
.straight line of the uppermost irrigating ditch, all is broivn ns 
on a liighroad ; while all below is of as bright a green ns vei’di- 
gris, from the beds of alfavfa, a kind of clover. We proceeded 
to Los Hornos, another mining district, where tlie princi2ial 
hill was drilled with holes, like a great ants’ nest. Tlie 
Chilian miners are a 2icculinr race of men in their habits. 
Living for weeks together in the most desolate spots, when 
they descend to the villages on feast-days there is no excess 
or extravagance into which they do not run. Tliej’- sometimes 
gain a considerable sum, and then, like sailors with prize- 
roonej', thej' liy how soon they can contrive to squander it. 
The}' di-ink excessively, buy quantities of clothes, and in n few 
days return penniless to their miserable abodes, there to ■work 
harder than beasts of burden. This thoughtlessness, as ■w'ith 
sailors, is evidently the result of a similar manner of life. 
Their daily food is found them, and they acquire no habits of 
c.irefulness ; moreover, tcm2itation and the means of yielding 
to it'are placed in their 2Jo'wcr nt the same time. On the 
other hand, in Cornivall, and some other parts of England, 
w'hcre the system of selling 2iart of the vein is followed, tlie 
miners, from being obliged to act and think for themselves, 
are a singularly intelligent and well-conducted set of men. 

The dress of the Chilian miner is 2ioculini' and rather pic- 
turesque. He weare a very long shiil of some dark-coloured 
baize, with a leathern apron ; the whole being fastened round 
his waist by a bright-coloured sash. His trousers are very 
broad, and his small cap of scarlet cloth is made to fit the 
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head closely. We met a party of these miners in full costume, 
carrying the body of one of their companions to be buried. 
They marched at a very quick trot, four men supporting the 
corpse. One set having run as hard as they could for about 
two hundred yards, were relieved by four others, who had 
previously dashed on ahead on horseback. Thus they pro- 
ceeded, encouraging each other by "wild cries : altogether the 
scene formed a most strange funeral. 

We continued travelling nortlnvard in a zig-zag line ; 
sometimes stopping a day to geologise. The country was 
so thinly inhabited, and the track so obscure, that we often 
had difficulty in finding our way. On the 12th I stayed at 
some mines. Tlie ore in this case was not considered par- 
ticularly good, but, from being abundant, it was supposed the 
mine would sell for about thirty or forty thousand dollars 
(that is, 6000 or 8000 pounds sterling) ; yet it had been 
bought by one of the English Associations for an ounce of 
gold (£3, 8s.). The ore is yellow pyrites, which, as I have 
already remarked, before the arrival of the English, was not 
supposed to contain a particle of copper. On a scale of 
profits nearly as great as in the above instance, piles of 
cinders, abounding with minute globules of metallic copper, 
were purchased ; yet with these advantages the mining asso- 
ciations, as is well kno^vn, contrived to lose immense sums 
of money. The folly of the greater number of the com- 
missioners and shareholders amounted to infatuation ; — a 
thousand pounds per annum given in some cases to entertain 
the Chilian authorities ; libraries of well - bound geological 
books ; miners broiight out for particular metals, as tin, which 
are not found in Chile ; contracts to supply the miners Avith 
milk in parts where there are no cows ; machinerj^, where it 
could not possibly be used, and a hundred similar arrange- 
ments, bore witness to our absurdity, and to this day afford 
amusement to the natives. Yet there can be no doubt that 
the same capital w'ell employed in these mines would have 
yielded an immense return ; a confidential man of business, a 
practical miner and assayer, w’ould have been all that was 
required. 

Captain Head has described the wonderful load which the 
" Apires,” truly beasts of burden, carry up ftom the deepest 
mines. I confess I thought the account exaggerated; so that 
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I vas glad to take an opporltmtty of weighing one of the 
loadp, ti'hicli I picked out by hazard. It required considerable 
exertion on my part, when standing directly over it, to lift it 
from tJie ground. The land was considered under weight 
when found to be IpT pounds. Tlic apirc h.nd carried this 
nji eighty ]icr{icndicul:ir ynrds^— part of the waj’ by a .steep 
{WKSjige, but tlic greater juirt up notched poles, placed in a 
r-igzag lint up the shaft. According to the general regulation 
the apire is not allowed to halt for brc,nth, except the mine is 
■rix hundred feet deep. The nvcmgc land is considered ns 
rather more tlian *200 pounds, and I ha\c been assured that 
one of .S’OO jnounds (luenty-two .stone and a*half) by waj* of a 
trial has been brought up from the deepest mine ! At this 
time, thcnpirc-s were bringing up the usunl load twelve times 
in the day — that is, 2400 jiounds from eighty yards deep; and 
tJiey were employed in the inten'al.s in breaking and picking ore. 

These men. excepting from nccidents, arc healthy, and 
appear cheerful Their bodies arc not vcr>* muscular. Tlicy 
rarely cal lucnt once a week, and never oftener, and then 
only the hard dr)* charqui. AlUiough with a knowledge that 
the labour was voluntnrn*, it was nevertheless quite revolting 
to see the .state in s^hich they reached the moiitli of the mine; 
'their liodics bent fonvard, ]c.aning with their arms on the 
steps, their legs bowed, their muscles quivering, the perspira- 
tion streaming from their faces over their brc.asls, their nostrils 
distended, the corners of their mouth forcibly drasm back, and 
the expulsion of their bre-ath most laborious. Each time they 
draw their breath they utter an articulate erj* of " Ay, ay,” 
avln'ch ends in a sound rising from deep in the chest, but 
shrill like, the note of a fife. After staggering to the pile of 
ore, they emptied the " eaqiacho '* ; in two or three seconds 
recovering their breath, they wiped the sweat from their 
brow s, and app-arenUy quite fresh descended the mine again 
at a quick pace. This appears to me a a^-ondcrful instance of 
the amount of labour ivliich habit, for it can be nothing else, 
will enable a man to endure. 

In the evening, talking avith the major-domo of these mines 
about the number of foreigners now scattered over^the avhole 
country, he told me that, though quite a young man, he 
remembers, when he was a boy at school at Coquimho, a 
hn]id,ay being given to sec the captain of an English ship. 
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who was brought to the city to speak to the governor. He - 
believes that nothing would have induced any boy in the 
school,. himself included, to have gone close to the English- 
man ; so deeply had they been impressed with an idea of the 
heresy, conbimination, and evil to be derived from contact 
with such a person. To this day they relate the atrocious 
actions of the buccaneers; and especially of one man, who 
took away the figure of the Virgin Mary, and returned the 
year after for that of St .Joseph, saying it was a pity the 
lady should not have a husband. I heard also of an old 
lady who, at a dinner in Coquimbo, remarked how wonder- 
fully strange it was that she should have lived to dine in 
the same room wth an Englishman ; for she remembered 
as a girl, that twice, at the mere cry of ''Los Ingleses,” 
every soul, carrying what valuables they could, had taken 
to the mountains. 

Mvy 14'//i. — ^^Ve reached Coquimbo, where we stayed a few 
days. The toAvn is remarkable for nothing but its extreme 
quietness. It is said to contain from 6000 to 8000 inhabit- 
ants. On the morning of the 17th it rained lightly, the first 
time this yeiir, for about five hours. The fanners, who plant 
corn near the sea-coast, where the atmosphere is more humid, 
taking advantage of this shower, -would break up the ground ; 
after a second they would put the seed in ; and if a third 
shower should fall, they would reap a good harvest in the 
spring. It was interesting to w'atch the effect of this trifling 
amount of moisture. Twelve hours afterwards the groimd 
appeared as dry as ever ; yet after an interval of ten days, all 
the hills were faintly tinged -nith green patches ; the grass 
being sparingly scattered in hair-like fibres a full inch in 
length. Before this shower every part of the surface was 
bare as on a high road. 

In the evening Captain Fitz Roy and myself were dining 
•with Mr Edwards, an English resident well Icnown for his 
hospitality by all who have -visited Coquimbo, when a sharp 
earthquake Inippened. I heard the forecoming rumble, but 
from the screams of the ladies, the running of the ser\fants, 
and the rush of several of the gentlemen to the doorway, I 
could not distinguish the motion. Some of the women after- 
wards were crying with terror, and one gentleman said he 
should not be able to sleep all night, or if he did, it would 
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only be to dream of falling houses. The father of this person 
had lately lost all his property at Talcaliuano^ and he himself 
had only just escaped a falling roof at Valparaiso in 1822. 
He mentioned a curious coincidence which then happened • 
he was plajdng at cards, when a German, one of the party, got 
up, and said he 'would never sit in a room in these countries 
with the door shut, as, owing to his having done so, he had 
nearly lost his life at Copiap6. Accordingly he opened the 
door; and no sooner had he done this than he cried out. 
Here it comes again ! and the famous shock commenced. 
The 'whole party escaped. The danger in an earthquake is 
not from the time lost in opening a door, but from the chance 
of its becoming jammed by the movement of the walls. 

It is impossible to be much surprised at the fear wliicli 
natives and old residents, though some of them known to be 
be men of great command of mind, so generally experience 
during earthquakes. I think, however, this excess of panic 
may be partly attributed to a Avant of habit in governing their 
fear, as it is not a feeling they are ashamed of. Indeed, the 
natives do not like to see a person indifferent. I heard of 
tivo Englishmen who, sleeping in the open air during a smart 
shock, laioAving that there Avas no danger, did not rise. The 
natives cried out indignantly, " Look at those heretics, they 
Avill not even get out qf their beds ! ” 

I spent some days in examining the step-formed terraces of 
shingle, first noticed by Captain B. Hall, and believed by Mr 
Lyell to ha\"e been foi-med by the sea during the gradual 
rising of the land. This certainly is the true explanation, for 
I found numerous shells of existing species on these terraces. 
Five narroAv, gently-sloping, fringe-like terraces rise one be- 
hind the other, and Avhere best developed are formed of 
shingle : they front tlie bay, and SAveep up both sides of the 
valley- At Guasco, north of Coquimbo, the phenomenon is 
displayed on a much grander scale, so as to strike wth 
surprise even some of the inhabitants. The teiraces are 
there much broader, and may be called plains ; in some parts 
there are-six of them, but general!)^ only five ; the}^ run up 
the valley for thirty-seven miles from the coast. These step- 
formed terraces or fringes closely resemble those in the valley 
of Santa Cruz, and, except in being on a smaller scale, those 
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great ones along the whole coast-line of Patagonia. They 
have undoubtedly been formed by the denuding power of 
the sea^ during long periods of rest in the gradual elevation 
of the continent. 

Shells of many existing species not ohly lie on the sur&ce 
of the terraces at Coquimbo (to a height of 250 feet), but are 
'embedded in a friable calcareous rock, which in some places 
is as much as between twenty and thirty feet in thickness, 
but is of little extent. These modern beds rest on an ancient 
tertiary fonnation containing shells, apparently all extinct. 
Although I examined so many hundred miles of coast on the 
Pacific, as well as Atlantic side of the continent, I found no 
regular strata containing sea-shells of recent species, excepting 
at this place, and at a few points northward on the road to 
Guasco. This fact appears to me highly remarkable ; for the 
explanation generally given by geologists of the absence in 
any district of stratified fossiliferous deposits of a given 
period — ^namely, that the surface then existed as dry land — is 
not here applicable ; for we know from the shells strewed on 
the surface and embedded in loose sand or mould, that the 
land for thousands of miles along both coasts has lately been 
sutsmerged. The explanation, no doubt, must be sought in 
the fact that the whole southern part of the continent has been 
for a long time slowly rising ; and therefore that all matter 
deposited along shore in shallow water must have been soon 
brought up and slowly exposed to the wearing action of the 
sea-beach ; and it is only in comparatively shallow water that 
the greater number of marine organic beings can flourish, and 
in such water it is obviously impossible that strata of any great 
thickness can accumulate. To show the vast power of the 
wearing action of sea-beaches, we need only appeal to the 
great cliffs along the present coast of Patagonia, and to the 
escarpments or ancient sea-cliffs at different levels, one above 
another, on that same line of coast. 

The old underlying tertiary formation at Coquimbo appears 
to be of about the same age "with several deposits on the coast 
of Chile (of which that of Navedad is the principal one), and 
with the great formation of Patagonia. Both at Navedad and 
at Patagonia there is evidence that since the shells (a list of 
which has been seen b}' Professor E. Forbes) there entombed 
were living, there has been a subsidence of several hundred 
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foci, ns well ns nii ensuing elevation. 1 1 may naturally be asked 
how it conics that although no extensive fossilifcious deposits 
of the recent period, nor of any period intermediate between it 
and the ancient tertiary epoch, have been preserved on cither 
side of the coiilincnl, yet timt at this ancient tcrtiniy epoch 
sedimentary mnttci% containing fossil remains, should have been 
dc])OsUod and presented at ditferent points in north and south 
lines, over a space of 1100 miles on the shores of the Pacific, 
and of at Ic.ssl 1 'MO miles on the shores of the Atlantic, and 
In an oast and west line of 700 miles across Uic ’uidest part of 
the continent? 1 believe the explanation is not difficult, and 
that it is jicrliaps njijilicahlc to nearly analogous facts obsen-^ed 
in other quarters of tlic Avorld. Considering the enormous 
power of denudation which the sea possesses, as sho^^•n by 
numberless facts, it is not probable that a sedimentary de- 
jiosil, when being upraised, could pass through the ordeal of 
llie luMcli, sso as to he preserved in suflicicnl masses to last to 
a distant period, without it were originally of wide extent and 
of considerable thickness ; now it is impossible on a modcr- 
ritcly shallow bottom, which alone is favourable to most living 
creatures, tImt a thick and widely extended covering of sedi- 
ment could be .«iprcad out, Milhoiit the bottom sank do^vn to 
receive the Micccssivc layers. This seems to have actually 
tnken place at about the same period in Southern PaUigonia 
and ('hile, though these places are a thousand miles apart, 
lienee, if prolonged movements of approximately contempor- 
aneous subsidence arc generally widely extensive, as I am 
strongly inclined to believe from my examination of the 
Coral Reefs of the great oceans — or if, confining our view to 
South America, the subsiding movements have been co-exten- 
sivc with those of elevation, by which, wtliiii the same period 
of existing shells, the shores of Peru, Chile, Tierra del Fuego, 
Patagonia, and Lii Plata have been upraised — ^then we can 
see tiiat at the same time, nl far disUint points, circumstances 
would have been favourable to the formation of fossilifcrous 
deposits of wide extent and of considerable thickness; and 
such deposits, consequent!)*, would have a good chance of 
resisting the wear and tear of successive beach-lines, and of 
lasting to a future epoch. 

Mat/ 21.W, — I set out in company with Don Jose Edwards 
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to the silver-mine of Arqueros, and thence up the valley of Co- 
quimbo. Passing througli a mountainous country^ we reached 
by nightfall the mines belonging to Mr Edwards. I enjoyed 
my night’s rest here from a reason Avhich will not be* fully 
appreciated in England — ^namely, the absence of fleas ! Tlie- 
rooms in Coquimbo swarm with them ; but they will not live 
here at the height of only three or four thousand feet : it can 
scarcely be the trifling diminution of temperature, but some 
other cause which destroys these troublesome insects at this 
place. Tlie mines are now in a bad state, though they formerly 
yielded about 2000 pounds in weight of silver a year. It has 
been said that " a peraon \vith a copper-mine null gain ; with 
silver, he may gain ; but with gold, he is sure to lose.” This 
is not true : all the large Chilian fortunes have been made by 
mines of the more precious metals. A short time since an 
English physician retumed to England from Copiap6j taking 
with him the profits of one share in a silver mine, which 
amounted to about 24,000 pounds sterling. No doubt a 
co25per-mine with care is a sure game, whereas the other is 
gambling, or rather taking a ticket in a lottery. The oumers 
lose great quantities of rich ore ; for no precautions can pre- 
vent robberies. I heard of a gentleman laying a bet ivith 
another, that one of his men should rob liim before his face. 
Tlie ore when brought out of the mine is broken into pieces, 
and the useless -stone thro^ra on one side. A couple of the 
miners who were thus employed, pitched, as if by accident, 
two fragments away at the same moment, and then cried out 
for a joke, '' Let us see which rolls farthest.” The ovuier, 
who was standmg by, bet a cigar "with his friend on the race. 
The miner by tliis means watched the very point amongst the 
rubbish whei*e the stone lay. In the evening he picked it up 
and carried it to his master, sho-\ving him a rich mass of silver- 
ore, and saying, '' Tliis was the stone on which you won a 
cigar by its rolling so far.” 

May 23rd. — We descended into the fertile valley of 
Coquimbo, and followed it till we reached an Hacienda be- 
longing to a relation of Don Jose, where we stayed the next 
day. I then rode one day's journey farther, to see what were 
declared to be some petrified shells and beans, which latter 
turned out to be small quartz pebbles. We passed through 
several small villages ; and the valley was beautifully cultivated. 
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and the 'whole scenerj*^ very grand. We were here near the main 
Cordillera, and the surrounding hills 'were lofty. In all parts 
of northern Chile, fi'uit-trees produce much more abundantly 
at a considerable height near the' Andes than in the lower 
country. The figs and grapes of this distinct are famous for 
their excellence, and are cultivated to a great extent. Tliis 
valley is, perliaps, the most productive one north of Quillota : 
I believe it contains, including Coquimbo, 26,000 inhabitants. 
The next day I returned to the Hacienda, and thence, together 
vnth Don Jose, to Coquimbo. 

June 2nd . — We set out for the valley of Guasco, follo'inng 
the coast-road, which was considered rather less desert than 
the other. Our first day*s ride was to a solitary house called 
Yerba Buena, where there was pasture for our horses. The 
shower mentioned as having fallen a fortnight ago only 
reached about half-way to Guasco; we had, therefore, in 
the first part of our journey a most faint tinge of green, 
which soon faded quite away. Even where brightest, it 
was scarcely sufficient to remind one of tlie fresh turf and 
budding flowers of the spring of other countries. While 
travelling through these deserts one feels like a prisoner 
shut up in a gloomy coui-t, who, longs to see something 
green and to smell a moist atmosphei'e. 

June Srd . — ^Yerba Buena to Carizal. During the first part 
of the day we crossed a mountainous rocky desert, and after- 
wards a long deep sandy plain, strewed with broken sea- 
shells. Tliere was very little water, and that little saline, 
the whole country, from the coast to the Cordillera, is an 
uninhabited desert. I saw traces only of one Imng animal 
in abundance — namely, the shells of a Buimm, which were 
collected together in extraordinary numbers on the driest 
spots. In the spring one humble little plant sends out a 
few leaves, find on these the snails feed. As tliey are seen 
only veiy early in the morning, when the gi*ound is slightly 
damp 'ivith dew, the Guascos believe that they are bred from 
it. I have observed in other places that extremely diy and 
sterile districts, where the soil is calcareous, are extraordin- 
-arily favourable to land-shells. At Carizal tliere were a few 
cottages, some brackish water, and a trace of cultivation; 
but it was with difficulty jthat we purchased a little corn and 
straw for our horses. 
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June Hh . — Carizal to Sauce. We continued to ride over 
desert plains^ tenanted by large herds of guanaco. We 
crossed also the valley of Chaneral ; which, although the 
most fertile one between Guasco and Coquimbo, is very 
narrow, and produces so little pasture that we could not 
purchase any for our horses. At Sauce we found a very civil 
old gentleman superintending a copper-smelting furnace. As 
an especial favour, he allowed me to purchase at a high price 
an annful of dirty straw, which "was all the poor horses had 
for supper after their long day’s journey. Few smelting- 
furnaces are now at work in any part of Cliile ; it is found 
more profitable, on account of -the exti’eme scarcity of fire- 
wood, and from "the Chilian method of reduction being so 
unskilful, to ship the ore for Swansea. The next day Ave 
crossed some mountains to Freyrina, in the yalley of Guasco. 
During each day’s' ride farther northAvard the vegetation 
became more and more scanty; even the great chandelier- 
like cactus Avas here replaced by a different and much smaller 
species. During the Avinter months, both in Northern Chile 
and in Peru, a uniform bank of clouds, hangs, at no great 
height, over the Pacific. From the mountains Ave had a very 
striking AdeAv of this Avhite and brilliant aerial-field, Avhich 
sent arms up the valleys, leaving islands and promontories 
in the same manner as the sea does in the Chonos Archi- 
pelago and in Tierra del Fuego. 

^ We stayed two days at Fre 3 ndna. In the A'alley of Guasco 
there are four small 'toAvns. At the mouth there is the port, 
a spot entirely desert, and Avithout any Avater in the imme- 
diate neighbourhood. Five leagues higher up stands Freyrina, 
a long straggling village, with decent Avhite-washed houses. 
Again, ten leagues farther up Ballenar is situated ; and above 
this Guasco Alto, a horticultural village, famous for its dried 
fruit. On a clear day the aucav up the valley is very fine ; 
the straight opening terminates in the far-distant snowy 
Cordillera ; on each side an infinity of crossing lines are 
blended together in a beautifiil haze. The foreground is 
singular from the*number of parallel and step-fomied terraces; 
and the included strip of green valley, Avith its Avillow-bushes, 
is contrasted on both hands with the naked hills. That the 
surrounding country Avas most barren AviU be readily believed, 
Avhen it is knoAvn that a shoAver of rain had not fallen during 
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the last tliirtceii months. Tlie inhabitants heard ^vith the 
greatest cmy of tlie rain at Coquimbo ; from the appearance 
of the sky they hod hopes of equally good fortune, which, a 
fortnight afterwards, were realised. I was at Copiap6 at the 
time ; and lliere the people, with equal cn\y, talked of the 
abundant min at Girnsco. After two or three very dry years, 
perhaps wlh not more than one shower during the whole 
time, a rainy year generally follows ; and this does more harm 
than c\'en the drought- The rivers swell, and cover with 
gravel and sand tlie narrow strips of ground which alone are 
fit for ailtivalion. The floods also injure the irrigating 
ditches. Great devastation had thus been caused three years 
ago. 

June — ^\Ve rode on to Ballenar, which takes its name 
from Ballenagh in Ireland, the birthplace of tlic family of 
0*Higgins, who, under tlie Spanish government, were presi- 
dents and generals in Chile. As the rock)” mountains on each 
hand were concealed by clouds, the terrace-like plauis gave to 
the valley an appearance like that of Santa Cruz in Patagonia- 
After spending one day at Ballenar, I set out, on the 10th, 
for the upper part of the valley of Copiapo. We rode all day 
over an uninteresting coimtiy. I am tired of repeating the 
epithets barren and sterile. Tiicsc words, however, as 
commonly used, arc comparative ; I have alwa 3 "S applied them 
to the plains of Patagonia, wliich can boast of spiny bushes 
and some tufts of grass ; and this is absolute fcrtilit}-, as 
comivircd with Northern Chile. Here again, there arc not 
mtiny spaces of two hundred yards square wliere some little 
bush, cactus, or lichen, may not be discovered bj^ careful 
C3Uimination ; and in the soil seeds lie dormant readj" to sjiring 
up during the first raiiw winter. In Peru real deserts occur 
over wide tnicts of countr}*. In the evening we arrived at a 
valle^', in which the bed of the streamlet was damp : following 
it up, wc came to tolcrahh* good water. During the night, 
the stream, from not being evaporated and absorbed so 
quickly, flows a league lower domi than during tlie day. 
Slides were plentiful for firewood, so that it was a good place 
of bivouac for us ; but for the poor animals there was not a 
moutliful to cat. 

June llth . — Wc rode \vithout stopping for twelve hours, 
till we readied an old sinclting-fumace, where there was 

z 
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water and firewood ; but our horses again had nothing to eat, 
being shut up in an old courtj'ard. The line or road Avas hilly, 
and the distant AueAvs interesting from the varied coloure of 
the bare mountains. It Avas almost a pity to see the sun 
shining constantly over so useless a countr}'-; such siilendid 
Aveather ought to have brightened fields and pretty gardens. 
The next day Ave reached the valley of Copiapd. I Avas 
heartily glad of it; for the Avhole journey Avas a continued 
source of anxiety : it Avas most disagreeable to hear, Avhilst 
eating our oaati suppers, our horses gnaAving the posts to Avhich 
they Avere tied, and to have no means of I’elieving their hunger. 
To all appearance, hoAvever, the animals Avere quite fresh; 
and no one could have told that they had eaten nothing for 
the last fifty-five hours. 

I had a letter of introduction to Mr Bingley, Avho received 
me very kindly at the Hacienda of Potrero Seco. This estate 
is betAveen tAventy and thirty miles long, but vety narroAv, 
being generally only tAA'O fields Ande, one on each side of the 
liver. In some parts the e.state is of no Avidth — that is to say, 
the land cannot be irrigated, and thei*efore is valueless, like 
the surrounding rocky desert. The small quantity of culti- 
vated land in the Avhole line of vallej' does not so much 
depend on inequalities of level, and consequent unfitness for 
irrigation, as on the small supply of Avater. The river this 
year Avas remarkably full : here, high up the valley, it reached 
to the horse’s belly, and Avas about fifteen yards Avide, and 
rapid; loAver doAA'n it becomes smaller and smaller, and is 
generally quite lost, as happened during one period of thirty 
years, so that not a drop entered the sea. The inhabitants 
Avatch a storm over the Cordillera Avith great interest ; as one 
good fall of snoAv provides them Avith AA'ater for the ensuing 
year. This is of infinitelj' more consequence than rain in the 
lower country. Rain, as often As it falls, Avhich is about once 
in every tAvo or three years, is a great advantage, because the 
-cattle and mules can for some time afterAA'ards find a little 
pasture on the mountains. But Anthout snoAV on the Andes, 
desolation extends throughout the A’aRey. It is on recoi'd 
that .three times nearly aU the inhabitants have been obliged 
to emigrate to the south. This year there AA-as plenty of 
Avater, and every man irrigated his ground as much as he 
chose ; but it has frequently been necessary to post soldiers at 
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the sluiceSj to see that each estate took only its proper 
allowance during so many hours in the week. The valley is 
said to contain 12^000 souls^ but its produce is sufficient only 
for three months in the year : the rest of the supply being 
drawn fi'om Valparaiso and the south. Before the discovery 
of tlie famous silver mines of Chanuncillo, Copiap6 was in a 
rapid state of decay ; but now it is in a very thriving con- 
dition ; and the town, which was completely overthro'vvn by 
an earthquake, has been rebuilt. 

Tlie valley of Copiap6, forming a mere ribbon of green in 
a desert, runs in a very southerly direction ; so that it is 'of 
considerable length to • its source in the Cordillera. The 
valleys of Guasco and Copiap6 may both be considered as long 
narrow islands, separated from the rest of Chile by deserts of 
rock instead of by salt watei\ Northward of these, there is 
one other veiy miserable valley, called Paposo, which contains 
about two hundred souls ; and then there extends the real 
desert of Atacama — a barrier far worse than the most turbu- 
lent ocean. After sta 3 ang a few days at Potrero Seco, I 
proceeded up the valley to the house of Don Benito Cruz, to 
whom I had a letter of introduction. I found him most 
hospitable; indeed, it is impossible to bear too strong 
testimony to the kindness vith which travellers are received 
in almost every part of South America. The next day I hired 
some mules to take me by the ravine of Jolquera into the 
central Cordillera. On the second night the weather seemed 
to foretell a storm of snow or rain, and whilst l 3 dng in our 
beds we felt a trifling shock of an earthquake. 

The connection bet'ween earthquakes and the weather 
has been often disputed ; it appears to me to be a point of 
great interest, which is little understood, Humboldt has 
remarked in one part of the Personal Narrative, ^ that it would 
be difficult for any person \A\o had long resided in New 
Andalusia^ or in Lower Peru, to deny that there exists some 
connection between these phenomena ; in another part, 

* Vol. iv. p. II, and vol. ii. p. 217. For the remarks on Guayaquil, see 
Silliman’s Journal^ vol. xxiv. p. 384. For those on Tacna, by Mr Hamil- 
ton, see Transactions of British Association, 1840. For those on Coseguina, 
see Mr Caldcleugh in Philosophical Transactions, 1835. In the former 
edition I collected several references on the coincidences between sudden 
falls in the barometer and earthquakes; and between earthquakes and 
meteors. 
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however, he ficems to think the connection fanciful. At 
Guayaquil, it Is said that a licA%y* shower in the dry season is 
invariably followed by an cartiiquakc. Jn Northern Chile, 
from the extreme infrequency of rain, or even of weather 
foreboding rain, the probability of nccidcnbil coincidences 
becomes vcjy small ; yet the inhabitants are here most finnly 
consinced of some connection between the state of the 
atmosjuherc and of the trembling of the ground. I was much 
struck by this, when mentioning to some people at Copinpd 
that there had been a shnrj) shock at Coquimbo ; they 
immediately cried out, "How fortunate! there will be plenty 
of pasture there tins' year." To their minds an earthquake 
foretold rain, as surely ns rain foretold abundant pasture. 
Certainly it did so happen that on the verj* day of the e/irlh- 
quake that shower of rain fell which I have described as in 
ten d.ays’ lime producing a thin .sprinkling of grass. At other 
limes, rain has followed earthquakes, at the period of the year 
when it is a far greater prodigy than the earthquake itself ; 
this hnpj)cned after the shock of November lft£2, and again 
in 182.b. at Valparaiso; also after that of September 183fi, at 
Tacna. A person must be somewhat habituated to the climate 
of these countries to perceive the extreme improbabilitj’ of 
rain falling at such seasons, cxcc])l ns a ct)nscqucncc of some 
law quite uneonneclcd with tl»c ordinary course of the 
woiithcr. In the eases of great volcanic eruptions, as that of 
Coscgiiina, where torrents of ivun fell at n lime of the year 
most unusual for it, atid "almost unprecedcirted in Central 
America," it is not didieult to understand that the volumes of 
v.ajjour and clouds of ashes might have disturbed the atmo- 
spheric equilibrium. Humboldt extends this view to the case 
of earthquakes unaccom])anied b}' eruptions ; but I can hardly 
ronceive it possible that the .small quantity of alViform fluids 
which then escape from the fissured ground can produce such 
remarkable en’oets, I’here appears much probability in the 
view first proposed by Mr P. Scrope, that when the barometer 
is low, and when rain might nalunally be expected to fall, the 
diminished pressure of the atmosphere over a wide extent of 
country might w ell detei'mine the precise da}' on whieli the 
earth, already stretched to the utmost by the subterranean 
forces, should yield, crack, and consequently tremble. It is, 
however, doubtful how far this idea will explain the circum- 
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stance of torrents of rain falling in the dry season during 
several days after an earthquake unaccompanied by an 
eruption ; such cases seem Jfco bespeak some more intimate 
connection between the atmospheric and subterranean 
regions. 

Finding little of interest in this part of the ravine, we 
retraced our steps to the house of Don Benito, where I stayed 
two days collecting fossil shells and wood. Great prostrate 
silicified trunks of trees, embedded in a conglomerate, were 
extraordinarily numerous, I measm'ed one, which was fifteen 
feet in circumference : how surpiising it is that eveiy atom of 
the woody matter in this great cylinder should have been 
removed and replaced by silex so perfectly that eadi vessel 
and pore is presented ! Tliesc trees flourished at about the 
period of our lower chalk ; they all belonged to the fir-tribe. 
It was amusing to hear the inhabitants discussing the nature 
of the fossil shells which I collected, almost in the same 
terns as were used a century ago in Europe, — ^namely, 
whether or not they had been thus ^'bovn by nature." ISIy 
geological examination of the country generally ci^eated a 
good deal of surprise amongst the Chilenos : it was long 
before they could be convinced that I -was not hunting for 
mines. This was sometimes troublesome. I found the most 
ready way of explaining my employment was to ask them 
how it was that they themselves were not curious concerning 
earthquakes and volcanoes ? — why some springs were hot and 
others cold ? — why there were mountains in Chile, and not a 
hill in La Plata ? These bare questions at once satisfied and 
silenced the gi’eater number ; some, hou’ever (like a few in 
England who are a century behindhand), thought that all such 
inqumes were useless and impious ; and that it was sufficient 
that God had thus made the mountains. 

An order had recently been issued that all stray dogs 
should be killed, and we saw many lying dead on the road. 
A great number had lately gone mad, and several men had 
been bitten and had died in consequence. On several 
occasions hydrophobia has prevailed in this valley. It is 
remarkable thus to find so strange and dreadful a disease 
appearing time after time in the same isolated spot. It has 
been remarked that certain \illages in England are in like 
manner much more subject to this visitation than others. Dr 
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Unanue stales that hydrophobia M-as first known in South 
America in 1803: this statement is corroborated by Ar^ira 
and Ulloa having never heard of it in their time. 13r Unanue 
sa3\s that it bi'oke out in Central America, and slowly travelled 
southward. It reached Arcqnijja in 1807 ; and it is said that 
some men there who had not been bitten were afiected, as 
were some ncgi'ocs who had eaten a bullock which liad died 
of liydrojjhobia. At Ica forl3'-lwo j^eojdc thus misernblj’ 
perished. The disease came on between twelve and ninelj' 
days after the bite ; and in those cjiscs where it did come on 
death ensued invariably ■within five daj's. After 1808, a long 
interval ensued without any oases. On inquiiy, I did not 
hear of hydrophobia in Van Diemen’s Land, or in Australia; 
and Burchcll saj’s that during the five years he was at the 
Cape of Good Hope he never heard of an instance of it. 
Webster asserts that at the Azores lij’drophobia has never 
occurred ; and the same assertion has been made with respect 
to Mauritius and St Helena.'’^ In so .stnmge a dise.ase, some 
informjition might possibly be gained by considering the 
circumstances under which it originates in distant climates : 
for it is improbable that a dog already bitten should have 
been brought to these distant countries. 

At night a stranger arrived at the house of Don Benito, 
and asked permission to sleep there. He said he had been 
avandering about the mountains for seventeen days, baaing 
lost his avay. He started from Guasco, and being accustomed 
to travelling in the Cordillera, did not cxjjcct any difficulty 
in folloaving the track to Copiapo ; but he soon became 
involved in a labyrinth of mountains, avhence he could not 
escape. Some of his mules had fallen over precipices, and 
he had been in great distress. His chief difficult}' arose from 
not knoaving avherc to find avater in the leaver counti}', so that 
he avas obliged to keep bordering the central i-anges. 

We returned doavn the vallej', and on the 22nd reached the 
toavn of Copiapd. The lower part of the v.illey is broad, 
forming a fine plain like that of Quillota. The toavn covers a 
considerable space of gi'omad, each house possessing a garden ; 

* Observa. sobre el cUma de Lima, p. 67 ; Aznra’s Travels, vol. i. p. 3S1 ; 
Ulioa’s Vej’affe, vol. ii. p. 28 ; Burclicll’s Travels, vol. ii. p. 524 ; Webster's 
Description of the Azores, p. 124 ; Voyage a Tlsle de France par un OfHcier 
du Roi, tome i. p. 284 ; Description of St Helena, p, 123. 
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but it is an uncomfortable place, and the dwellings are poorly 
furnished, one seems bent on the one object of 

making money, and then migrating as quickly as possible. 
All the inhabitants are more or less directly concerned -with 
mines ; and mines and ores are the sole subjects of conver- 
sation. Necessaries of all sorts are extremely dear : as the 
distance from the town to the port is eighteen leagues, and 
the land carriage verj*^ expensive- A fowl costs five or six 
shillings ; meat is nearly as dear as in England ; firewood, or 
rather sticks, are brought on donkeys from a distance of two 
and three days' journey ^rithin the Cordillera ; and pasturage 
for animals is a shilling a day : all this for South America is 
wonderfiilly exorbitant. 

June — I hired a guide and eight mules to take me 

into the Cordillera bj' a different line from my last excursion. 
As the country was utterly desert, we took a cargo and a-half 
of barley mixed wth chopped straw. About t^vo leagues 
above the town, a broad valley called the '^Despoblado," or 
iminhabited, branches off from that one by 'which ■we had 
arrived. Although a valley of the grandest dimensions, and 
leading to a pass across the Cordillera, yet it is completely 
dry, excepting perhaps for a few days during some very rainy 
■winter. The sides of the crumbling mountains were furrowed 
by scarcely any ra^dnes ; and the bottom of the main valley, 
filled with shingle, was smooth and nearly level. No con- 
siderable torrent could ever have flowed down this bed of 
shingle ; for if it had, a great cliff-bounded channel, as in all 
the southern valleys, would assuredly have been formed. 
I feel little doubt that this valley, as ■well as those mentioned 
by travellers in Peru, -were left in the state we now see them 
by the waves of the sea, as the land slowly rose. I observed 
in one place, where the Despoblado was joined by a ravine 
(which in almost any other chain would have been called a 
grand valley), that its bed, though composed merely of sand 
and gravel, was higher than that of its tributary. A mere 
rivulet of water, in the course of an hour, would have cut a 
channel for itself ; but it was evident that ages had passed 
away and no such rivulet had drained this great tributary. 
It was curious to behold the machinery, if such a term may 
be used, for the drainage, all, with the last trifling exception. 



360 


NORTHERN CHILE 


perfect, yet without any signs of action. Every one must 
have remarked how mud-hanks, left by the retiring tide, 
imitate in miniature a counti'y Avith hill and dale i and here 
we have the original model in rock, formed as the continent 
rose during the secular retirement of the ocean, instead of 
during the ebbing and floAring of the tides. IfashoAverof 
rain falls on the mud-hank, when left dry, it deepens the 
already-formed shallow lines of excavation ; and so it is Avith 
the rain of successive centuries on the hank of rock and soil 
which Avc call .a continent. 

^Vc rode on after it svns dark till we reached a side ravine 
Avith a small avcH called Agiui amarga." The Awatcr deserved 
its name, for besides being saline it Avas most ofiensivel}' 
putrid and bitter; so that aa’c could not force ourseh'cs to 
drink either tea or matt'. I .suppose the distance from the 
river of Copiap6 to this spot A\'as at least lAventy-fiA'C or thirty 
English miles : in the Avhole .space there A\'as not a single drop 
of AA'ater, the countiy deserving the name of desert in the 
strictest sense. Yet about half-AA'ay Ave passed some old 
Indian ruins near Puntn Goi'da. I noticed also in front of 
some of the v.alleys Avhich branch off from the Despoblado 
tAvo piles of stones placed a little Avay apart, and directed so 
as to point up the mouths of these small A'alleys. My com- 
panions kncAv nothing about them, and only ansAvered my 
queries by their imperturbable “^Quicn sabc? ’’ 

I observed Indian ruins in several pni*ts of the Cordillera : 
the most perfect Avhich I saAV Averc the Ruinas de Tambillos, 
in the Uspallata Pass. Small square rooms AA’cre there 
huddled tdgether in separate groups ; some of the door- 
AA*ays Avere j'ct standing ; they Averc formed by a cross slab 
of stone only about three feet high. Ulloa has remarked on 
the loAATiess of the doors in the ancient Peruvian dAvellings. 
These houses, Avhen perfect, must have been capable of 
containing a considerable number of persons. Tradition 
says that they Avere used as halting-places for the Incas, 
AAdien they crossed the mountains. Traces of Indian habi- 
tations have been discovered in many other parts, w’here 
it does not appear probable that thej' Avere used as mere 
resting-places, but yet Avhere the land is as utterly unfit for 
any kind of cultiA'ation ns it is near the Tambillos or at the 
Incas Bridge, or in the Portillo Pass, at all Avhich places I saAV 
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ruins. In tlie ravine of Jajuel, near Aconcagua, ivhere there 
is no pass, I heard of remains of houses situated at a great 
height, where it is cstreinely cold and sterile. At first I 
imaged that these buildings had been places of refuge, 
built b}- the Indians on the first arrival of the Spaniards; 
but I have since been inclined to speculate on the probability 
of a small change of climate. 

In this northern part of Chile, vithin the Cordillera, old 
Indian houses are said to be specially numerous : by digging 
amongst the ruins, bits of woollen articles, instruments of 
precious metals, and heads of Indian corn are not unfre- 
quently discovered ; an arrow-head made of agate, and of 
precisely the same form with those now used in Tierra del 
Fuego, was given me. I am aware that the Pcru\’ian Indians 
now frequently inhabit most lofty and bleak situations ; but 
at Copiapd I was assured by men who had spent their lives 
in travelling through the Andes, that there were very many 
(miichisimas) buildings at heights so great as almost to border > 
on the perpetual snow, and in parts where there exist 
no passes, and where the land produces absolutely nothing, 
and what is still more extraordinary, where there is no Avater. 
Nevertlieless, it is the opinion of the people of the country’ 
(although they are much puzzled by the circumstance) 
that, from the appearance of the houses, the Indians must 
have used them as .places of residence. In this valley at 
Punta Gorda the remains consisted of seven or eight square 
little rooms, which Avere of a similar form Avith those at 
Tambillos, but built chiefly of mud, Avhich the present inhab- 
itants cannot, either here or, according to Ulloa, in Peru, 
imitate in durability. They Avere situated in the most con- 
spicuous and dcfeiAceless position, at the bottom of the 
flat broad valley. Tlrere Avas no Avater nearer than three 
or four leagues, and that only m very’ small quantity’, 
and bad: the soil aa’us absolutely sterile; I looked in A’ain 
even for a lichen adhering to the rocks. At the present 
day, AAith the advantage of beasts of burden, a mine, unless it 
were very ,ricli, could scarcely be Avorked here Avith profit. 
Yet the Indians formerly chose it as a place of residence! 
If at the present time tAA'o or three shoAvers of rain Avere 
to fall annually, instead of one, as noAv is the case, during 
as many j’cars, a small rill of Avatcr Avould probably be formed 
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in this gi'cal valley; and then, by irrigation (-wliicli was 
formerly so well understood by the Indians), the soil woidd 
easily be rendered sufficiently productive to support a few 
families. 

I have convincing jwoofs that this part of the continent 
of South America has been elevated n&ir the coast at least 
from 400 to .oOO, and in some jjarts from 1000 to 1300 
feet, since the epoch of existing shells; and farther inland 
the rise possibl}' may have been gj’&xter. As the peculiarly 
arid character of the climate is evidently a consequence of 
the height of the Cordillera, we may feel almost sure that 
before the later elevations the atmosphere could not have 
been so completely drained of its moisture as it now is; 
and ns the rise has been gradual, .so would have been the 
change in climate. On this notion of a change of climate 
since the buildings were inhabited, the ruins must be of 
extreme antiquity, but 1 do not think their preservation 
under the Chilian climate any grCiit difficulty. We must 
also aditiit on this notion (and this perh.'ips is a gi'eater 
diffiadty), that man has inhabited South America for an 
immensely long period, inasmuch .as any change of climate 
effected by the elevation of the land must have been 
exb'emely gradu.al. At Valparaiso, within the last two 
hundred and twenty years, the rise has been somewhat 
less than nineteen feet : at Lima a sea-beach has certainly 
been ujjhejived from eighty to ninety feet Artthin the 
Indo-human period : but such small elevations could have 
had little power in deflecting the moisture-bringing atmo- 
spheric currents. Dr Lund, however, found human skeletons 
in the caves of Brazil, the appearance of which induced him 
to believe that the Indian race has existed during a vast lapse 
of time in South America. 

When at Lima, I convei*sed on these subjects * Avilh Mr Gill, 
a civil engineer, Avho had seen much of the interior country. 
He told me that a conjecture of a change of climate lisid 

* Temple, in his lr<Avels through Upper Peni, or BoIiA'ia, in going trom 
Potosi to Oniro, says ; “ I saw m.iny Indian \ itlagcs or dwellings in ruins, 
up even to the^ A'ery tops of the mountains, attesting n former population 
where now all is desolate.” He mahes similar rcmarlcs in another place ; 
but I cannot tell whether this desolation has been caused by a want of 
population, or by an altered condition of the land. 



PROBABLE CHANGE OF CLIMATE 


363 


• sometimes crossed his miml ; but that he thought that the 
greater portion of land now incapable of cultivation, but 
covered vith Indian ruins, had been reduced to this state by 
the water-conduits, which the Indians formerly constructed 
on so ■wonderful a scale, ha\ing been injui'ed by neglect and 
by subten'anean movements. I inaj' here mention that the 
Peruvians actually carried their irrigating streams in tunnels 
through hills of solid rock. Mr Gill told me he had been 
employed professionally to eXiamine one ; he found the passage 
low, narrow, crooked, and not of uniform breadth, but of very 
considerable length. Is it not most wonderful that men 
.should have attempted such operations without the use of 
iron or gunpowder ? Mr Gill also mentioned to me a most 
interesting and, as far as 1 am aware, quite unparalleled case, of 
a subterranean disturbance having changed the drainage of a 
country. Tiuvelling from Casma to Huaraz (not very far 
distant from Linui), he found a plain covered with mins and 
marks of ancient cultiv.ation, but now quite baiTen. Near it 
was the dry course of a considerable river, rvhence the water 
for irrigation had formerly been conducted. There Avas 
nothing in the appearance of the Av.atercourse to indicate 
that the river had not flowed there a few years ju'eviously ; in 
some parts, beds of sand and gravel were spread out ; in 
others, the solid rock had been worn into a broad channel, 
which in one spot Avas about forty yards in breadth and 
eight feet deep. It is self-evident that a person folloAA'ing 
up the course of a stream Avill alAA’ays ascend at a greater 
or less inclination : Mr Gill, therefore, Avas much astonished, 
Avhen Avalking up the bed of this ancient river, to And 
himself suddenly going doAA'n hill. He imagined that the 
doAvnAvard sloj)e had a Rill of about forty or fifty feet per- 
pendicular. We here have unequivocal evidence that a 
ridge had been uplifted right across the old bed of a 
stream. From the moment the river -course Avas thus 
arched, the Avater must necessarily have been throAATi back, 
and a ncAv channel foiined. From that moment, also, the 
neighbouimg plain must have lost its fertilising stream, and 
become a desert. 

June 9,1th,- We set out earty in the morning, and by 
midday reached the ravine of Payjjote, Ai’here there is a 
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tiny rill of water, with little vegetation, and even a few 
algarroba trees, a kind of mimosa. From having firewood, 
a smelting - furnace had formerly been built here : we 
found a solitary man in charge of it, whose sole employ- 
ment was hunting guanacos. At night it froze sharply; 
but having plenty of wood for our fire, wc kept ourselves 
warm. 

June 28th . — ^'^e continued gradually ascending, and the 
valley now changed into a ravine. During the day we saw 
several guanacos, and the track of the closely-allied species, 
the \icuna : this latter animal is pre-eminently Alpine in its 
habits ; it seldom descends much below the limit of peipetual 
snow, and therefore haunts even a more lofty and .sterile 
situation than the guanaco. Tlie only other animal which we 
saw in any number was a small fox : I suppose this animal 
preys on the mice and other small rodents, which, as long as 
there is the least vegetation, subsist in considerable numbers 
in very desert places. In Patagonia, even on the borders of 
the salinas, where a drop of fresh ■water can never be found, 
excepting dew, these little animals swarm. Next to lizai-ds, 
mice appear to be able to support existence on the smallest 
and driest portions of the earth, — even on islets in the midst 
of great oceans. 

The scene on all sides showed desolation, brightened and 
made palpable by a clear, unclouded sky. For a time such 
scenery is sublime, but this feeling cannot last, and then it 
becomes uninteresting. We bivouacked at the foot of the 
"primera linea,” or the first line of the partition of the 
waters. Tlie streams, however, on the east side do not 
flow to the Atlantic, but into an elevated district, in the 
middle of wliich there is a large salina, or salt Ijike : thus 
foiming a little Caspian Sea at the height, perhaps, of ten 
thousand feet. Where we slept, there were some consider- 
able patches of snow, but they do not remain through £lie 
year. The -Nvinds in these lofty regions obej' very regular 
laws : eveiy day a fresh breeze blows up the’ valley, and at 
night, an hour or two after sunset, the air from the cold 
regions above descends as through a frinnel. ITiis night 
it blew a gale of ■\rind, and the temperatui*e must have 
been considerably below the freezing-point, for water in a 
vessel soon became a block of ice. No clothes seemed to 
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oppose any obstacle lo the air ; I suffered very mucli from the 
coldj so that I could not sleep, and in the morning rose 'vith 
my body quite dull and benumbed. 

In the Cordillera farther southward, people lose their lives 
from snowstorms ; here, it sometimes happens from another 
cause. My guide, when a boy of fourteen years old, "was 
passing the Cordillera with a parly in the month of May; 
and while in the central parts, a furious gale of wind arose, so 
that the men could hardly cling on their mules, and stones 
were flying along the ground. Tire day was cloudless, and 
not a speck of snow fell, but the temperature was Ioav. It is 
probable that the thermometer would not have stood very 
many degrees beloAv the freezing-point, but the effect on 
their bodies, ill-protected by clothing, must haA'e been in 
proportion to the rapidity of the current of cold air. The 
gale lasted for more than a day ; the men began to lose their 
strength, and the mules Avould not move onwards. My 
guide’s brother tried to return, but he perished, and his body 
was found two years .iftenvards, lying by the side of his mule 
near the road, Avith the bridle still in his hand. Tavo other 
men in the party lost their fingers and toes ; and out of tAA-o 
hundred mules and thirty coavs, only foiurteen mules escaped 
alive. Many years ago the Avhole of a large party are 
supposed to haA'e perished from a similar cause, but their 
bodies to this day have never been discoA^ered. Tlie imion of 
a cloudless sk}’, Ioav temperature, and a furious gale of wind, 
must be, I should think, in all parts of the AA'orld, an unusual 
occurrence. 

June 29/A.~We gladly travelled doAvn the A'alley to our 
former night s lodging, and thence to near the Agua amarga. 
On July 1st Ave reached the valley of CopiapA The smell of 
the fresh cloA'er Avas quite delightful, after tlie scentless air of 
the dry sterile Despoblado. Whilst staying in the toAvn I 
heard an account from several of the inhabitants of a hill in 

the neighbourhood Avhich they called ”E1 Bramador,” the 

roarer or bellowei*. I did not at the time pay sufficient 
attention to the account ; but, as far ns I underetood, the liill 
Avas coA'ered by sand, and the noise aa’bs produced only when 
people, by ascending it, put the sand in motion. The same 
circumstances are described in detail on the authority of 
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Seetzen and Ehrenberg, * as the cause of the sounds which 
have been lieard by maiiy travellers on Moiuit Sinai near the 
Red Sea. One person Avith whom I conversed had himself 
heard the noise ; he described it as verj' sminising ; and he 
distinctly stated that, although he could not underetand hoAV 
it Avas caused, yet it Avas necessary to set the sand rolling 
doAA-n the acclmty. A horse AA'alking over dry and coarse 
sand causes a peculiar chirping noise from the friction of the 
particles ; a circumstance Avhich I seveml times noticed on the 
coast of Brazil. 

Three days aftei*Avards I heard of the Beagle’s aiTi\'al at the 
Port, distant eighteen leagues from the tOAvn. There is A-eiy 
little land cultfrated doAATi the valley; its A\ide expanse 
supports a AATetched Aviry gi'ass, Avhich even the donkeys cSn 
hardlj’' eat. This poorness of ’the vegetation is oAAing to the 
quantity of saline matter with Avhich the soil is impregnated. 
The Port consists of an assemblage of misei'able little hovels, 
situated at the foot of a sterile plain. At present, as the 
river contains Avater enough to reach the sea, the inhabitants 
enjoy the adA'antage of having fresh Avater Avithin a mile and 
a-half. On the beach there Avere large piles of merchandise, 
and the little place had an air of actiAuty. In the evening I 
gave my adios, Avith a hearty good-Arill, to my companion 
Mariano Gonzales, Arith Avhom I had ridden so many leagues 
in Cliile. The next morning the Beagle sailed for Iquique. 

July \Ztli. — We anchored in the port of Iquique, in lat. 
20° 12', on the coast of Peru. Tlie toAvn contains about a 
thousand inhabitants, and stands on a little plain of sand at 
the foot of a great Avail of rock, tAvo thousand feet in height, 
here forming the coast. The Avhole is utterly- desert. A 
light shoAver of rain falls only once in A'eiy many years ; and 
the riAunes consequently are filled A\*ith detritus, and the 
mountain-sides covered by piles of fineAvhite sand, even to 
a height of a thousand feet. During this season of the 
year a heavy bank of clouds, stretched over the ocean, seldom 
rises above the Avail of rocks on the coast. The aspect of the 
place Avas most gloomy ; the little poi*t, Arith its few A^essels, 

*' Edinburgh Philosophical Journal, Jan. 1830, p. 74 ; and April 1830, 
p. 258* Also Daubeny on Volcanoes, p. 43S j and Bengal Journal, vol. 
vii. p. 324. 
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and small group of wretched houses, seemed overwhelmed 
and out of all proportion witli the rest of the scene. 

The inhabitants live like persons on board a ship ; eveiy 
necessary comes from a distance : water is brought in boats 
from Pisagua, about fortj’ miles northward, and is sold at tlie 
rate of nine reals (4s. (id.) an eighteen-gallon cask : I bought 
a ■nine-bottle full for threepence. In like manner firewood, 
and of course every article of food, is imported. Very few 
animals can be maintained in such a place ; on the ensuing 
morning I hired ^Yith difficulty, at tlie price of four pounds 
sterling, t%vo mules and a guide to take me to the nitrate of 
^da works. These are at present the support of Iquique. 
This salt Avas firet exported in 1 830 : in one year an amount 
in value of one hundred thousand pounds sterling was sent to 
France and England. It is principally used as a manure and 
in the mmiufacture of nitric acid : oAring to its deliquescent 
property it AA'ill not seri'e for gunpoAvder. Formerly there 
were tAvo exceedingly rich silver-mines in this neighbohv- 
Iiood, but their produce is noAV veiy small. 

Our arrival in the offing caused some little apprehension. 
Peru Avas in a stote of anarchy; and each party having 
demanded a contribution, the poor toAvn of Iquique aams in 
tnbulation, thinking the eA'il. hour Avas come. The people 
had also their domestic troubles ; a short time before, three 
hrench carpenters had broken open, during the same night, 
the tAvo churches, and stolen all the plate: one of the 
robbers, hoAvever, subsequently confessed, and the plate Avas 
recovered. Ihe cojivicts were sent to Arequipa, Avhich, 
though the capital of this proAince, is two hundred leagues 
ibshmt; the government there thought it a pity to punish 
such useful Avorkmen, Avho could make all sorts of furniture* 
and accordingly liberated them. Things being in this state! 
the churches Avere again broken open, but this time the 
plate AAas not recovered. The inhabitants became dreadfully 

"one but heretics Avould thui 
eat (5od Almighty p-oceeded to torture some Englishmen 
AAith the intention of aftenvards shooting tlicm. At last the 
nuthonties! interfered, and peace Avas established 
Ju^/ 13///.— In the morning I started for the saitpetre works, 
fourteen leagues. Having aseended the steep 
coast-mountams by a zig-zag Scandy track, avc soon came 'm 
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new of the mines of Guantajaya and St Hosa. These two 
small \'iUages are placed at the yen* mouths of the mines ; and 
being perdied up on hills^ they had a still more unnatural 
and desolate appearance than the town of Iquique. We did 
not reach the saltpetre works till after smaset, ha'ring ridden 
all day across an undulating country, a complete and utter 
deserh The road was strewed with the bones and dried 
skins of the many beasts of burden which had perished on it 
from fatigue. Excepting the VnUiir aura, which preys on the 
carcasses,. I saw nei&er bird;, quadrupedj reptile^ nor insect 
On the coast-mountains, at the height of about two thousand 
feet, where dining this season the clouds generally hang, a 
very few cacti were growing in the defls of rock; and the 
loose sand was strewed over with a lichen, which lies on the 
surface quite unattached. This plant belongs to the genus 
Cladonia, and somewhat resembles the reindeer lichen. In 
some parts it was in sufficient quantity to tinge the sand, as 
seen from a distance, of a pale yellowish colour. Farther in- 
land, during the whole ride of fourteen leagues, I saw only 
one otlier vegetable production, and that was a most minute 
yellow lidien, growing on the bones of the dead mules. This 
was the first true des'mi; which I had seen : the effect on me 
was not impressive ; but I believe this was owing to my hav- 
ing become gradually accustomed to such scenes, as I rode 
northward from Valparaiso, through Coquimbo, to Copiapo. 
The appearance of the country was remarkable, from being 
covert by a thick crust of common salt, and of a stratified 
saliferous *allmium, whidi seems to have been deposited as 
the land slowly rose above the level of the sea. The salt is 
white, very hard, and compact : it occurs in water-worn nodules 
projecting from the agglutinated sand, and is assodated with 
miidi gypsum. The appearance of this superfidal mass 
very closely resembled that of a country after snow, before 
the last dirty patdies are thawed. The existence of this crust 
of a soluble substance oa'ct tlie whole face of the country 
shows how extraordinarily dry the dimate'mnst have been 
for a long period. 

At night I slept at the house of the owner of one of the 
saltpetre mines. The country is here as unproductive as near 
the coast; but water hadng rather a bitter and brackish 
taste can be procured by digging wells. The well at this 
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house was thirty-six yards deep ; as scarcely any rain falls^ it 
is evident the water is not thus derived ; indeed, if it were,*it 
could not fail to be as salt as brine, for the whole surrounding 
country is incrusted with various saline substances. We must 
therefore conclude that it percolates imderground from the 
Cordillera, though distant many leagues. In that direction 
there arc a few small villages, where the inhabitants, having 
more water, are enabled to irrigate a little land and raise hay, 
on which the mules and asses employed in cartying the salt- 
petre are fed. The nitrate of soda was now selling at the 
ship’s side at fourteen shillings per liundred pounds : the 
chief expense is its transport to the sea-coast. The mine con- 
sists of a hard stratum, between two and three feet thick, of 
the nitrate mingled with a little of the sulphate of soda and 
a good deal of common salt. It lies close beneath the surface, 
and follou's for a length of one hundred and fifty miles the 
margin of a grand basin or plain ; this, from its outline, mani- 
festly must once have been a lake, or more probably an inland 
arm of the sea, as may be inferred from the presence of iodic 
salts in the saline stratum. Tlie surface of the plain is S300 
feet above the Pacific. 

July IQlh . — We anchored in the Bay of Callao, the sea- 
port of Limn, the capital of Pem. We stayed here six 
weeks, but from the troubled state of public affairs, I saw very 
little of the countiy. During our whole \'isit the climate was 
far from being so delightful as it is generally represented. 
A dull hea\y bank of clouds constantly hung over the land, 
so that during the first sixteen daj's I had only one view of 
the Cordillera behind Lima. Tliese mountains, seen in stages, 
one above the other, through openings in the clouds, had a 
very grand appearance. It has almost become a proverb, 
that rain never falls in the lo-wer part of Peru. Yet this can 
hardly be considered correct; for during almost every day of 
our visit there was a thick drizzling mist, which was sufficient 
to make the streets muddy and one's clothes damp ; this the 
people are pleased to call PeruWan dew. That much rain 
does not fall is very certain, for the houses are covered only 
vith flat roofs made of hardened mud ; and on the mole ship- 
loads of wheat were piled up, being thus left for weeks 
together -without any shelter, 

2 a 
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I cannot say I liked the very little I saw of Peru; in 
summer, however, it is said that the climate is much pleas- 
anter. In all seasons, both inliabitants and foreigners suffer 
from severe attacks of ague. This disease is common on the 
whole coast of Peru, but is unknovii in the interior. The 
attacks of illness which arise from miasma never fail to 
appear most mysterious. So difficult is it to judge from the 
aspect of a country whether or not it is healthy, that if a 
pei'son had been told to choose nithin the ti'opics a situation 
appearing favourable for health, very probably he would have 
named this coast. The plain round the outskirts of Callao is 
sparingly covered ivith a coarse grass, and in some parts 
there are a few stagnant, though very small, pools of water. 
The miasma, in all probability, arises from these: for the town 
of Arica was similarly circumstanced, and its healthiness was 
much improved by the drainage of some little pools. Miasma is 
not always produced by a luxuriant vegetation with an ardent 
climate ; for many parts of Brazil, even wiiere there are 
mai'shes and a rank vegetation, are much more healthy than 
this sterile coast of Peru. The densest forests in a temperate 
climate, as in Chiloe, do not seem in the slightest degree to 
affect the healthy condition of the atmosphere. 

The island of St Jago, at the Cape de Verd, offers another 
strongly-marked instance of a country, Avhich any one w^ould 
have expected to find most healthy, being very much the 
contrarJ^ I have described the bare and open plains as 
supporting, during a few’ weeks after the rainy season, a 
thin vegetation, wiiich directly withers away and dries up ; 
at this period the air appears to become quite poisonous; both 
natives and foreigners often being affected with riolent fevers. 
On the other hand, the Galapagos Archipelago, in the Pacific, 
'With a similar soil, and periodically subject to the same process 
' of vegetation, is perfectly healthy. Humboldt has observed, 
that, “ under the torrid zone, the smallest marshes are the 
most dangerous, .being surrounded, as at Vera Cniz and 
Carthagena, "with an arid and sandy soil, which raises tlie 
temperature of the ambient air.” * On the coast of Peru, 
however, the' temperature is not hot to any excessive degree; 
and perhaps in consequence, the intermittent fevers are not of 


Political Essay on the Kingdom of New Spain, vol. iv, p. 199, 
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the malignant order- In sU unhealthy countries the greatest 
risk is ran by sleeping on shore- Is this onring to the state of 
the body dunng sleep, or to a greater abundance of miasma at 
such times? It appears certain that those stay on board 
a vessel, though anchored at only a short distance from the 
coast, generally suSTer less than those actually on shore. On 
the other hand, I have heard of one remarkable case Tvhere a 
fever broke out among the crew of a man-of-war some hundred 
miles off the coast of Africa, and at the veiy same time that 
one of those fearful periods * of death commenced at Sierra 
Leone. 

No State in South America, since the declaration of indepen- 
dence, has suffered more from anarchy than Pent. At the time 
of our visit, there were four chiefs in arms contending for su- 
premacy in the government: if one succeeded in becoming 
for a time very p(nverful, the others coalesced against him: but 
no sooner were they victorious, than they were again hostile to 
each other. Tlie other day, at the Anniversary of the Inde- 
pendence, high mass was performed, the President partaking 
of the sacrament : during the -TV Deim Laudfzmvs. instead of 
each regiment displacing the Peruvian fiag, a black one with 
death's head was xinfurled. Imagine a government under 
whidi such a scene could be ordered, on such an occasion, to 
be t}-pical of their determination of fighting to death ! l^is 
state of affairs happened at a time very unfortunate for me, as 
I was precluded from taking any esenisions much beyond the 
limits of the towm The barren island of San Lorenzo, which 
forms the harbour, was nearly the only place where one could 
walk securely. The upper part, whidi is upwards of IQOO feet 
in height, during this season of the year (printer) comes within 
the lower limit of the douds: and in consequence, an abundant 
ciyptogamic vegetation and a few flowers cover the summit. 
On the hills near Lima, at a height but little greater, the 
ground is carpeted with moss and beds of beautiful yellow 
lilies, called Ainancccs. Tliis indicates a very much ^eater 
degree of humidity than at a corresponding height at Iquique. 

* A slidiar intcresfitig case is recorded in the M&diccl Qzecrtirly 

fcitmcij 1S39. p. 340.^ Dr Fagusoa, in his admimble Paper (see oth voL 
of Edinbitr^.^ Eejel Tmnsiuctiont)^ shows denrij that the poison is gece- 
nued in ihe drying process ; sad herce that dn- hoi countries are often the 
CiOiit unhealthy. 
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Proceeding northward of Lima, the climate becomes damper, 
till on the banks of the Guayaquil, nearly under the equator, 
we find the most -luxuriant forests. The change; however, 
from the sterile coast of Peru to that fertile land is described 
as taking place rather abruptly in the latitude of Cape 
Blanco, two degrees south of Guayaquil. 

Callao is a filthy, ill-built, small seaport. The inhabitants, 
both here and at Lima, present every imaginable shade of 
mixture between European, Negro, and Indian blood. They 
appear a depraved, drunken set of people. The atmosphere 
is loaded with foul smells, and that peculiar one, whicli may 
be perceived in almost every town within the tropics, was 
here very strong. The fortress, which withstood Lord 
Cochrane’s long siege, has an imposing appearance. But 
the President, during our stay, sold the brass guns and pro- 
ceeded to dismantle parts of it. The reason assigned was, 
that he had not an officer to whom he could trust so im- 
portant a chai'ge. He himself had good reasons for thinking 
so, as he had obtained the Presidentship by rebelling while 
in charge of this same fortress. After we left South America, 
he paid the penalty in the usual manner, by being conquered, 
taken prisoner, and shot. 

Lima stands on a plain in a valley formed during the 
gi'adual retreat of the sea. It is seven miles fi*om Callao, 
and is elevated 500 feet above it ; but from the slope being 
very gradual, the road appears absolutely level ; so that when 
at Lima it is difficult to believe one has ascended even 
one hundred feet; Humboldt has remarked on this singularly 
deceptive case. Steep, barren hills rise like islands from the 
plain, which is divided, by straight mud-walls, into large 
green fields. In these scarcely a tree grows excepting a few 
willows, and an occasional clump of bananas and of oranges. 
The city of Lima is now in a ^^Tetched state of decay : the 
streets are nearly unpaved ; and heaps of filth are piled up in 
all directions, where the black gallinazos, tame as poultry, 
pick up bits of' camon. The houses have generally an upper 
storey, built, on account of the earthquakes, of plastered wood- 
work ; but some of the old ones, which are now used by 
several families, are immensely larger and would rival in 
suites of apartments the most magnificent in any place. 
Lima, the City of the Kings, must formerly have been a 
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splendid town. The extraordinary numbei* of churches gives 

even at the present day, a peculiar and striking character, 
especially when viewed from a short distance. 

One da}^ I M’ent out ■with some merchants to hunt in the 
immediate vicinity of the city. Our sport was very poor ; 
but I had an opportunity of seeing the ruins of one of the 
ancient Indian villages, with its mound like a natural hill in 
the centre. The remains of houses, enclosures, irrigating 
streams, and burial mounds, sciittered over this plain, cannot 
fail to give one a high idea of the condition and number of 
the ancient population. Wnien their earthemvnrc, woollen 
clothes, utensils of elegant forms cut out of the hardest rocks, 
tools of copper, ornaments of precious stones, palaces, and 
hydraulic w'orks, are considered, it is impossible not to respect 
the considerable advance made by them in the arts of civilisa- 
tion. The burial mounds, called Huacas, are really stupendous ; 
although in some places they appear to be natural hills enc«ased 
and modelled. 

There is also another and vei^^ diffei'ent class of ruins, 
which possesses some interest — namely, those of old Callao, 
overwhehned by the great earthquake of 1746, and its 
accompanying wave. The destrucfion must have been more 
complete even than at Talcahuano. Quantities of shingle 
almost conceal the foundations of the ■walls, and vast masses 
of brickw'ork appear to have been whirled about like pebbles 
by the retiring waves. It has been stated that the land 
subsided during this memorable shock ; I could not dis- 
cover any proof of this; yet it seems far from improbable, 
for the form of the coast must certainly have undergone 
some change since the foundation of the old to'wn; as no 
people in their ^senses w’ould ■willingly have chosen for their 
building place the naiTow' spit of shingle on which the ruins 
now' stand. Since our voyage, M. Tschudi has come to the 
conclusion, by tlie compai-ison of old and modem maps, that 
the coast both north and south of Lima has certainly subsided. 

On the island of San Lorenzo there are very satisfactory 
proofs of elevation within the recent period ; this, of course, 
is not opposed to the belief of a small sinking of the ground 
having subsequently taken place. Tlie side of this island 
fi'onting the bay of Callao is wwn into three obscure terraces, 
the lower one of w’hich is covered by a bed a mile in length, 
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almost wholly composed of shells of eighteen species, no^v 
living in the adjoining sea, 'J'lie height of this bed is eighty- 
five feet. Many of the shells are deeply corroded, and have 
a much older and decayed appearance than those at the 
height of 500 or 600 feet on the coast of Chile. These 
shells are associated with much common salt, a little sul- 
phate of lime (both probably left by the evaporation of the 
spray, as the land slowly rose) together >vit.h sulphate of 
soda and muriate of lime. They rest on fragments of the 
imdei'lying sandstone, and are covered by a few inches thick 
of detritus. The shells, higher up on this terrace, could be 
traced scaling off in flakes, and falling into an impalpable 
powder; and on an upper terrace, at the height of 170 feet, 
and likewise at some considerably higher jioints, I found a 
layer of saline powder of exactly similar appearance, and 
lying In the same relative position. I have no doubt that 
this upper layer originally existed as a bed of shells, like 
that on the eighty-five-feet ledge ; but it does not now 
contain even a trace of organic structure. The powder has 
been anjilyscd for me by Mr T. Reeks ; it consists of sul- 
phates and mm'iates both of lime and soda, with very little 
cai'bonate of lime. It is kno'\\'n that common salt and 
carbon.'ite of lime, left in a mass for some lime together, 
partly decompose each other ; though this does not happen 
with small quantities in solution. As the half-decomposed 
shells in the lower parts are associated with much common 
salt, together with some of the saline substances composing 
the upper saline layer, and as these shells are corroded and 
decayed in a remarkable manner, I strongly suspect that 
this double decomposition has liere taken place. The re- 
sultant salts, however, ought to be carbonate of soda and 
mui’iate of lime; the latter is present, but not the carbonate 
of soda. Hence I am led to imagine that by some unex- 
plained means, the carbonate of soda becomes changed into 
the sulphate, It is obvious that the saline layer could not 
have been preserved in any country in which abundant rain 
occasionally fell ; on the other hand, this veiy circumstance, 
w’hich at first sight appears so highly favourable to the long 
prese^ation of exposed shells, has probably been the indirect 
means, through the common salt not having been washed 
away, of their decomj)osition and early deciiy. 
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I was much interested by finding on the terrace, at the 
height of eighty-five feet, embedded amidst the shells and 
much sea-drifted rubbish, some bits of cotton-thread, plaited 
rush, and the head of a stalk of Indian com; I compared 
these relics uith similar ones taken out of the Huacas, or 
old Peruvian tombs, and found them identical in appearance. 
On the mainland in fi'ont of San Lorenzo, near Bellavista, 
there is an extensive and level plain about a hundred feet 
high, of which the lower part is formed of alternating layers 
of sand and impure clay, together 'vvith some gravel, and the 
surface, to the depth of from three to six feet, of a reddish 
loam, containing a few scattered sea-sliells and numerous 
small fragments of coarse red earthenware, more abundant at 
certain spots than at others. At first I was inclined to believe 
that this superficial bed, from its wide extent and smoothness, 
must hax^e been deposited beneath the sea; but I afterwards 
found, in one spot, that it lay on an artificial floor of round 
stones. It seems, therefore, most probable that at a period 
when the land stood at a lower level, there was a plain very 
similar to that now surrounding Callao, which being protected 
by a shingle beach, is raised but veiy' little above the level of 
the sea. On this plain, with its underlying red-clay beds, I 
imagine that the Indians manufactured their earthen vessels ; 
and that, during some violent earthquake, the sea broke over 
the beach, and converted the plain into a temporary lake, as 
happened round Callao in 1713 and 1746. The water would 
then have deposited mud, containing fragments of polterj^ from 
the kilns, more abundant at some spots than at others, and 
shells from the sea. This bed xvith fossil eartlienxvare stands 
at about the same height with the shells on the loxvcr terrace 
of San Lorenzo, in which the cotton-thread and other relics 
were embedded. Hence xve may safely conclude tliat within 
the Indo-human period there has been an elevation, as before 
alluded to, of more than eighty-five feet; for some little 
elevation must have been lost by the coast having subsided 
since the old maps were engraved. At Valparaiso, although 
in the 220 years before our visit the elevation cannot have 
exceeded nineteen feet, yet subsequently to 1817 there has 
been a rise, partly insensible and partly by a start during tlie 
shock of 1822, of ten or eleven feet. The antiquity of the 
Indo-human race here, judging by the eighty-fivc-feet rise of 



376 


PERU 


the land since the relics were embedded, is the more remark- 
able, as on the coast of Patagonia, when the land stood about 
the same number of feet lower, the Macrauehenia was a living 
beast ; but as the Patagonian coast is some way distant from 
the Cordillera, the rising there may have been slower than 
here. At Bahia Blanca the elevation has been only a few 
feet since the numerous gigantic quadrupeds were there 
entombed ; and according to the generally received opinion, 
when these extinct animals were living, man did not exist. 
But the rising of that part of the coast of Patagonia is 
perhaps noways connected with the Cordillera, but rather 
with a line of old volcanic rocks in Banda Oriental, so that it 
may have been infinitely slower than on the shores of Peru. 
All these speeulations, however, must be vague ; for who %vill 
pretend to say that there may not have been several periods 
of subsidence intercalated between the movements of eleva- 
tion ; for we know that along the whole coast of Patagonia 
there have certainly been many and long pauses in the 
upward action of the clevatoiy forces. 
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[EPTE^IBER 15///. — This archipelago consists of 
' ten principal islands, of w'hich five exceed the 
others^ in size. Tliey are situated under the 
equator, and between five and six hundi'ed miles 
westw’ard of the coast of America. Tliey are all 
formed of volcanic ro.cks ; a few fragments of granite curiously 
glazed and altered by the heat can hardly be considered as 
an exception. Some of the craters surmounting the larger 
islands are of immense size, and they rise to a height of 
between three and four thousand feet. Tlieir flanlis are 
studded by innumerable smaller orifices. I scarcely hesitate 
to affirm that there must be in the ivhole archipelago at 
least two thousand craters. These consist either of lava and 
sconffi, or of finely-stratified, sandstone-lihe tuff. Most of the 
latter are beautifully symmetrical ; they owe their origin to 
eruptions of volcanic mud wnthout any lava: it is a remarkable 
circumstance that every one of the tiventy-eight tuff-craters 
low^ examined had their southern sides either much 

when ■„ If® ““‘“apparently have been formed 

When standing m the sea, and as the waves from the trade- 
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wind and the swell from the open Pacific here unite tliefr 
forces on the southern coasts of all the islands, this singular 
uniformitj' in the broken state of the craters, composed of the 
soft and yielding tuff, is easily explained. 

Considering that these islands are placed directly under 
the equator, the climate is far from being excessively hot; 
this seems chiefly caused by the singularly low temperature 
of the surrounding water, brought liere by the great southern 
Pol.ar cuirent. Excepting during one short season, very little 
rain falls, and even then it is iiregular ; but the clouds gener- 
ally hang low. Hence, whilst the lower parts of the islands 
are verj' sterile, the upper parts, at the height of a thousand 
feet and upwards, possess a damp climate and a tolerably 
luxuriant vegetation. This is especially the case on the 
■windward sides of the islands, which first receive and con- 
dense the moisture from the atmosphere. 

In the morning (17<A) we landed on Chatham Island, wliich, 
like the others, rises "with a tame and rounded outline, broken 
here and tliere by scattered hillocks, the remains of former 
craters. Nothing could be less inviting than the first appear- 
ance. A broken field of black biisaltic lava, thrown into the 
most rugged waves, and crossed by great fissures, is everj’- 
where covered by stunted, sun-burnt brushwood, which shows 
little signs of life. The dry and parched siuface, being 
heated by the noonday sun, gave to the air a close and sultry 
feeling, like that from a stove : we fancied even that the 
bushes smelt unpleasantly. Although I diligently tried to 
collect as many plants as possible, I succeeded in getting very 
few ; and such wretched-looking little weeds would have 
better become an arctic than an equatorial flora. The 
brushwood appears, from, a shoi*t distance, as leafless as our 
trees dui'ing "winter ; and it was some time before I discovered 
that not only almost every plant was now’ in full leaf, but that 
the greater number were in flower. The commonest bush is 
one of the Euphorbiacas i an acacia and a great odd-loolung 
cactus are the only trees which afford any shade. After the 
season of hea\y rains, tire islands are said to appear for a short 
time partially green. The volcanic island of Fernando 
Noronha, placed in many respects under nearly similar con- 
ditions, is the only other country Avhere I have seen a vegeta- 
tion at all like this of the Galapagos islands. 
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The Beagle sailed round Chatham Island, and anchored in 
several bays. One night I slept on shore on a part of the 
island where black truncated cones were extraordinarily 
numerous : from one small eminence I counted sixty of them, 
all surmounted by craters more or less perfect. The greater 
number consisted merely of a ring of red scoriae or slags, 
cemented together : and their height above the plain of lava 
was not more than from fifty to a hundred feet : none had been 
very lately active. Tire entire surface of this part of the 
island seems to have been permeated, like a sieve, by the sub- 
terranean vapours : here and there the lava, whilst soft, has 
been blown into great bubbles ; and in other parts, the tops of 
caverns similarly formed have fallen in, leaving circular pits 
with steep sides. From the regular form of the many craters, 
they gave to the coimtry an artificial appearance, which vividly 
reminded me of those parts of StafiTordshire where the great 
iron-foundries are most numerous. Tlie day was glowing hot, 
and the scrambling over tlie rough surface and through tlie 
intricate thickets was veiy fatiguing ; but I was well repaid 
by the strange Cyclopean scene. As I was walking along I 
met two large tortoises, each of which must have weighed at 
least two hundred pounds : one Avas eating a piece of cactus, 
and, as I approached, it stared at me and slowly stalked aAvay ; 
the other gave a deep hiss, and drcAv in its head. These 
huge reptiles, surroimded by the black lava, the leafiess 
shrubs, and large cacti, seemed to my fiincy like some ante- 
diluvian animals. The few dull-coloured birds cared no more 
for me than they did for the great tortoises. 

’ Seplcjtiber ZSrd. — The Beagle proceeded to Charles Island. 
This archipelago has long been frequented, first by the buc- 
caneers, and latterly by Avhalers, but it is only Avithin the last 
six years that a small colony has been established here. The 
inhabitants are betAA'een tAvo and three hundred in number ; 
they are nearly all people of colour, Avho have been banished 
for political crimes from the Republic of the Equator, of 
Avhich Quito is the capital. The settlement is placed about 
four and a-half miles inland, and at a height probably of a 
thousand feet. In the first part of the road Ave passed 
through leafless thickets, as in Chatham Island. Higher up, 
the Avoods gradually became greener; and as soon as aa'o 
crossed the ridge of the island Ave were cooled by a fine 
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sonthei'I}’’ breeze, and our sight refreshed by a green and 
tliriving vegetation. In tliis upper region coarse grasses and 
ferns abound; but there are no tree-fems: I saw nowhere 
any member of the palm family, which is the more singular, 
as 360 miles northward. Cocos Island takes its name from the 
number of cocoa-nuts. Tlie houses are irregularly scattered 
over a flat space of ground, which is cultivated with sweet 
potatoes and bananas. It will not easily be imagined how 
pleasant the sight of black mud was to us, after having been 
so long accustomed to the parched soil of Pcni and Noi*them 
Chile, lire inhabitants, although complaining of poverty, 
obtiiin, without much trouble, the means of subsistence. In 
the woods thei'e ai’e many wild pigs and goats ; but the staple 
article of animal food i.s supplied bj' the tortoises. Their 
numbci's have, of course, been greatly reduced in this island, 
but the people yet count on two days' hunting giving them 
food for the rest of the week. It is said that formerly single 
vessels have taken away as many as seven hundred, and that 
the ship’s company of a frigate some years since brought 
down in one day two hundred tortoises to the beach. 

Sepiemher — We doubled the south-west extremity of 

Albemarle Island, and the next day were nearly becalmed 
between it and Narborough Island. Both fire covered with 
immense deluges of black, naked lava, Avhich have flowed 
either over the rims of the great cauldrons, like pitch over the 
rim of a pot in which it has been boiled, or have burst forth 
from smaller orifices on the flanks ; in their descent the}' have 
spread over miles of the seji-coast On both of these islands, 
eruptions are known to have taken place ; and in Albemarle, 
we saw a small jet of smoke curling from the summit of one 
of the great craters. In the evening Ave anchored at Banks’ 
Cove, in Albemarle Island. The next morning I went out 
walking. To the south of the broken tuff-crater, in which 
the Beagle was anchored, there was another beautifully 
symmetrical one of an elliptic form ; its longer axis Avas a 
little less than a mile, and its depth about 500 feet. At its 
bottom there Avas a shalloAv lake, in the middle of Avhich a 
tiny crjiter formed an islet. The day aa'us OA'crpoAA'eringly 
hot, and the lake looked clear and blue : I hurried doAni the 
cindery slope, and, choked Artth dust, eagerly tasted the AA'ater 
— but, to my sorroAv, I found it salt as brine. 
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Tlie rocks on the coast abounded vnlh pfreat black lizards, 
between tlirec and four feet long ; and on the hills an ugly 
yellowish-brown species was equally common. Wc saw' many 
of this latter kind, some clumsily running out of our way, 
and others shufbing into their burrows. I shall presently 
describe in more detail the habits of both these reptiles. 
The wiiole of this northern part of Albemarle Island is 
miserably sterile. 

October Slh , — ^\Ve arrived at James Island ; this island, as 
well as Charles Island, were long since thus named after 
our kings of the Stuart line. Mr Bynoe, myself, and our 
servants were left here for a week, with provisions and a 
tent, whilst the Beagle went for Avater. We found Jiere a 
party of Spaniards, Avho had been sent from Charles Island 
to diy fish, and to .s.alt tortoise-meat. About six miles inland, 
and at the height of nearly 2000 feet, a hovel had been biult 
in which two men lived who were employed in catching 
tortoises, whilst the others w’cre fishing on the coast. I paid 
this party Uvo visits, and slept there one night. As in the 
other islands, the lower region Avas covered by nearly leafless 
bushes, but the trees Avcrc here of a larger groAvlh than else- 
where, several being Iavo feet and some even tAvo feet nine 
inches in diameter. The upper region, being kept damp bj' 
the clouds, supports a green and flourishing vegetsition. So 
damp Avas the ground that there Averc large beds of a coarse 
cyperus, in Avhich great nnmbera of a very small water-rail 
lived and bred. While sti3'ing in this upper region Ave lived 
entirely upon tortoise-meal ; the breast-plate roasted (as the 
Gauchos do came con cucro), Anth the flesh on it, is very good ; 
and the j'oung tortoises make excellent soup ; but othenvise 
the meat to my taste is indifferent 
One day aa-c accompanied a party of the Spaniards in their 
Avhale-boat to a salina, or lake, from Avhich salt is procured. 
After landing, aa'c had a verj' rough Avalk over a rugged field 
of recent lava, AA’hich has almost surrounded a tuff-crater, at 
the bottom of which the salt-lake lies. The water is only 
three or four inclies deep, and rests on a layer of beautifullv 
crystallised Avhite salt. The lake is quite circular-, and is 
fringed AAith a border of bright green succulent plants ; the 
almost precipitous Avails of the crater are clothed AAith Avood, 
so that the scene was altogether both picturesque and curious. 
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A fciv years sinccj the sailors belonging to a sealing-vessel 
murdered their captain in this quiet spot : and vre saw his 
skull lying among the bushes. 

Daring the greater part of our stay of a week the skj' was 
cloudless, and if the trade-wind failed for an hour the heat 
became veiy oppressive. On two da)’s the themiometer within 
the tent stood for some hours at p.S* ; but in the open air, in 
the wind and sun, at only 85“. The sand w’as extremelj’ hot ; 
the thermometer placed in some of a brown colour immediately 
rose to 137", and how much above that it would have risen I 
do not know, for it was not graduated any higher. The black 
.sand felt much hotter, so that even in thick boots it was quite 
disagreeable to walk over it. 

The natural history of thc.se islands is eminently curious, 
and well deserves attention. Most of the organic productions 
are aboriginal creations, found nowhere else ; there is even a 
difference between the inhabitants of the different islands; 
yet all show' a marked relationship with those of America, 
though sepamted from that continent by an open space of 
ocean betAveen 500 and 600 miles in width. The archipelago 
is a little Avorld within itself, or rather a satellite attached to 
America, Avhence it hsus derived a few slnay colonists, and has 
received the general character of its indigenous productions. 
Considering the small size of these islands, avc feel the more 
astonished at the number of their aboriginal beings, and at 
their confined range. Seeing every’ height croAvned A\ith its 
crater, and the boundaries of most of the laA-a .streams still 
distinct, avc are led to believe that AA*lthin a period gcologicall}’ 
recent the imbroken ocean Avas here spread out. I-Icnce, both 
in space and time, Ave seem to be brought somcAA'liat near to 
that great fact — that myster}’ of mysteries — the first appear- 
ance of ncAv beings on this earth. 

Of terrestrial mammals, there is only one AA'hich must 
be considered as indigenous — namely, a mouse (JlTaf 
Galapagoensis), and this is confined, as far as I could 
ascertain, to Chatham Island, the most easterly island of 
the group. It belongs, as I am informed by Mr Water- 
house, to a division of the family of mice characteristic of 
America. At James Island there is a rat sufficiently distinct 
from the common kind, to have been named and described 
by Mr Waterhouse; but as it belongs to the old-Avorld 
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division of the family, and as this island has been frequent^ 
by ships for the last hundred and fifty years, I can hardly 
doubt that this rat is merely a varietj', produced by the new 
and peculiar climate, food, and soil to which it has been 
subjected. Although no one has a right to speculate wthout 
distinct facts, yet, even -with respect to the Chatham Island 
mouse, it should be borne in mind that it may possibly be an 
American species imported here ; for I have seen, in a most 
unfrequented part of the Pampas, a native mouse living in 
the roof of a newly-built hovel, and therefore its transporta- 
tion in a vessel is not improbable ; analogous facts have been 
observed by Dr Ridiardson in North Amen'ea. 

Of land-birds I obtained twenty-six kinds, all peculiar to 
the group, and fomid nowhere else, u-ith the exception of one 
lark-like finch from North America (DoUchonyx oryzii'onts), 
which ranges on that continent ns far nortli as 54-*, and 
generally frequents marshes. Tlie other twenty-five birds 
consist — Firstly, of a hawk, curiou.sly intermediate in stnicture 
between a buzzard and the American group of carrion-feeding 
Polybori ; and with these latter birds it agrees most closely in 
eveiy’ habit and even tone of voice. Sccondl}', there are two 
owls, representing the short-cared and white bam owls of 
Eiiropc. Thirdly, a wren, three tyrant fly-catchers (two of 
them species of Pijroccphahis, one or both of which would be 
ranked by some ornithologists as only varieties), and a dove — 
all analogous to, but distinct from, American species. Fourthly, 
a swallow, which, though differing from the Progne purperca 
of both Americas only in being rather duller coloured, smaller, 
and slenderer, is considered by Mr Gould as specifically 
distinct. Fiftldy, there arc three species of mocking-thrush — 
a form highly characteristic of America. The remaining 
land-birds fonn a most singular group of finches, related to 
each other in the structure of their bealts, short tails, form of 
body, and plumage: there are thirteen species, which Mr 
Gould has divided in four sub-groups. All these species 
are peculiar to this archipelago ; and so is the whole group, 
with the exception of one species of the sub-group Cactomis, 
lately brought from Bow Island, in tlie Low Archipelago. Of 
Cacloniis, the two species may be often seen climbing about 
the flowers of the great cactus-tree ; but all the other species 
of this group of finches, mingled together in flocks, feed on 
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the di^' and sterile ground of the lower districts. Tlie males 
of allj or certainly of the greater number, are jet black ; and 
the females (wth perhaps one or two exceptions) are bro'n'n. 
The most curious fact is the perfect gradation in the size of 
the beaks in the different -species of Geospisa, from one as 
large as that of a hawfinch to that of a chaffindi, <md (if Mr 
Gould is right in including his sub-group, Cerlhidca, in the main 
group), even to that of a warbler. The largest beak in the 



X. Geos/ica 9fta£7itfosfyis. s. Gecs/isa/briis, 

3. Geoipiza parvttla^ 4. Ctrihidea oltz^acea^ 


genus Geospiza is shoAvn in Fig. 1, and the smallest in Fig. S ; 
but instead of there being only one intermediate species, with 
a beak of a size shown in Fig. 2, there are no less than six 
species with insensibly graduated beaks. The beak of the 
sub-group Ccrihidea is sho'wn in Fig. 4. The beak of Cactomis 
is somewhat like that of a starling ; and that of the fourth 
sub-group, Camarhjnchus, is slightly parrot-shaped. Seeing 
this gradation and diversity of structure in one small, inti- 
mately related group of birds, one might really fancy that, 
from an origiiuU. paucity of birds in this archipelago, one 
species had been taken and modified for different ends. In 
a like manner it might be fancied that a bird, originally a 
buzzard, had been induced here to undertake the office of, the 
carrion-feeding Polyhori of the American continent. 

Of waders and water-birds I was able to get only eleven 
kinds, and of these only three (including a rail confined to 
the damp summits of the islands) are new species, Consider- 
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ing the wandering hnbit<; of the gulls^ I was surprised to find 
that the species inhabiting these islands is pcciilia'rj but 
allied to one from the southern parts of South America. The 
far greater peculi.-irily of the land*birds — niimclv, twenty-five 
out of twenU'-six being new .sjjecics, or at least new races, 
coinjwred with the waders and web-footed birds — is in 
accortlancc with the greater range which these latter onlcrs 
have in all parts of the world. AVe sh.all hereafter sec this 
law of ncpiatic forms, whether marine or frcsli-w/dcr, being 
less peculi.aT at any given point of the earth’s surface th;m the 
terrestrial forms of the same classes^ strikingly illustrated 
in the shells, and in a lesser degree in the insects of this 
archipelago. 

Two of the waders arc rather smaller than the same species 
brought from other phaccs ; the swallow is also smaller, 
though it is doubtful whether or not it is distinct from its 
analogue. The two owls, the two tyrant fly-catchers 
(Pyroccphalus), and the dove arc also smaller than the 
analogous but distinct species to which Ihev arc most ncariy 
related; on the other hand, the gull is mlher larger. The 
two owls, the savallow, all three species of moeUing-thrush, 
the dove in its sep.nrate colours, tlmugh not in its whole 
plumage, the Totanus, and the gull, arc likewise duskier 
coloured limn their annlogoim species ; and in the case of the 
mocking-thrush and Totanus than any other species of the. 
two genen-L ^ ith the c.\ccj»tion of a vTcn with a fine i^ellow 
breast, and of a tjTanl fly-eatcl»cr with a scarlet tuft and 
breast, none of tbe birds arc brillinnllv coloured, os might 
have been expected in an equatorial district. Hence it would 
appear probable that the same causes winch here make the 
mimigmnts of some species smaller, make, most of the peculiar 
Galapagcmn species also .smaller, as well as vciy generally 
more dusky-coloured All the plants have a wretched, weedy 
appe.srance, and I did not see one beautiful flower. The 
msects, again, arc small-sizcd and dull-coloured, and, n.s Mr 
Waterhouse infoms me, there is nothing in their general 
appearance winch M^uld have led him to imagine timl they 
had come from under the equator. The birds, plants 3 

ZZd'"tL«’T'' «r= not moVfbriluaut’iy 

coloured than those from Southern Pntngonm: \vc mnv 
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intertropical productions is not related eithef to the heat or 
light of those zones^ but to some other cause, perhaps to the 
conditions of existence being generally favourable to life. 

We ■will now turn to the order of reptiles, which gives 
the most striking character to the zoology of these islands. 
The species are not numerous, but the numbers of individuals 
of each species are extraordinarily great. There is one small 
lizard belonging to a South American genus, and two species 
(and probably more) of the Aviblyrhynchus — a genus confined to 
the Galapagos islands. There is one snake, Avhich is numerous ; 
it is identical, as I am informed by M. Bibron,. with the 
Psammophis Temminckii fi'om Chile. Of sea-turtle I believe 
there is more than one species; and of tortoises there are, 
as we shall presently show, tn’o or three species or races. Of 
toads and frogs there are none: I was surprised at this, 
considering how well suited for them the temperate and 
damp upper woods appeared to be. It recalled to my mind 
the remark made by Boiy St Vincent * — ^namely, that none of 
this family are found on any of the volcanic islands in the 
great oceans. As far as I can ascertain from various works, 
this seems to hold good throughout the Pacific, and even in the 
large islands of the Sand'wich archipelago. Mauritius offers 
an apparent exception, where I saw the Pana Mascaricnsis 
in abundance ; this frog is said now to inhabit the Seychelles, 
Madagascar, and Bourbon ; but on the other hand, Du Bois, 
in his voyage in 1669, states that there were no reptiles 
in Bourbon except tortoises ; and the Officier du Hoi asserts 
that before 1768 it had been attempted, ■without success, to 
introduce frogs into Mauritius — I presume, for the purpose of 
eating : hence it may be well doubted whether this frog is an 
aboriginal of these islands. The absence of the frog family in 
the oceanic islands is the more remarkable when contrasted 
with the case of lizards, ■which swarm on most of the smallest 
islands. May this difference not be caused by the greater 
facility with which the eggs of lizards, protected by calcareous 

* J^cj'age aux Qtiatre lies d'Afriqxte. With respect to the Sandwich 
Islands, see Tyerman and Bennett’s Journal, vol. i. p. 434. For Mauritius 
Me Voy^epar un Officier, etc., part i. p. 170. There are no frogs in the 
Canary glands ;_Webb et Berthelot {Hist. Nat. des lies Canaries). I saw 
none at St Jago in the Cape de Verds. There are none at St Helena. 
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sliellsj might be transported through salt-water, than could 
the slimy spawn of frogs ? 

I \vill first describe the habits of the tortoise (Testudo nigra, 
formerly called Indica'), which has been so frequently 
alluded to. These animals are found, I believe, on all the 
islands of the Archipelago ; certainly on the greater number. 
They frequent in preference the higli damp parts, but they 
likendse live in the lower and arid districts. I have already 
shouTi, from the numbers which have been caught in a single 
day, how very numerous they must be. Some grow to an 
immense size : Mr Lawson, an Englishman, and vice-governor 
of the colonj', told us that he had seen several so large that 
it required six or eiglit men to lift them from the ground ; 
and that some had afforded as much as two hundred pounds 
of meat. . Tlie old males are tlie largest, the females rarely 
gi'owing to so great a size ; the male can readily be distin- 
guished from the female by the greater length of its tail. 
The tortoises which live on those islands where there is no 
water, or in the lower and arid parts of the others, feed 
chiefly on the succulent cactus. Those which frequent the 
higher and damp regions, eat the leaves of various trees, a 
kind of beny (called guayavita) which is acid and austere, 
and likewise a pale green filanientous lichen {Usncra plicata), 
that hangs in tresses from the boughs of the trees. 

The tortoise is veiy^ fond of water, drinking large quantities, 
and wallo't^Tng in the mud. The larger islands alone possess 
springs, and these are always situated towards the central 
parts, and at a considerable height. The tortoises, therefore, 
which frequent the lower districts, when tliirstj’’, are obliged 
to travel from a long distance. Hence broad and well-beaten 
paths branch off in every direction from the wells down to 
the sea-coast ; and the Spaniards, by follmving them up, first 
tliscovered the watering-places. When I landed at Chatham 
Island, I could not imagine what animal travelled so methodi- 
cally along well-chosen tracks. Near the springs it was a 
curious spectacle to' behold many of these huge creatures, one 
set eagerly travelling onwards ■with outstretched necks, and 
another set returning, after having drunk their fill. When 
the tortoise anives at the spring, quite regardless of any 
spectator, he buries his head in the ■^vatev above his eyes, and 
greedily swallows great mouthfuls, at the rate of about ten in 
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.a minute. The inhabitants say each animal stays three or 
four days in the neighbourhood of the watefj and then re- 
turns to the lower country ; but they differed respecting the 
frequency of these \dsits. The animal probably regulates 
them according to the nature of the food on which it has 
lived. It is, however, certain that tortoises can subsist even 
on those islands where there is no other water than what 
falls during a few rainy days in the year. 

I believe it is well ascertained that the bladder of the frog 
acts as a reservoir for the moisture necessary to its existence : 
such seems to be the case ■\vith the tortoise. For some time 
.after a visit to the springs their urinaiy bladders are distended 
with fluid, which is said gradually to dcci*ease in volume, and 
to become less pure. The inhabitants, when walking in the 
lower district, and overcome wth thirst, often take advantage 
of this circumstance, and drink the contents of the bladder if 
full i in one I saw killed, the fluid was quite limpid, and had 
only a very slightly bitter taste. The inhabitants, however, 
always first drink the water in the pericardium, which is 
described as being best. 

The tortoises, when purposely moving towards any point, 
travel by night and day, .and arrive at their, journey’s end 
much sooner than would be expected. The irdiabitants, from 
observing m.arked individuals, consider that they travel a 
distiince of about eight miles in two or three d<ays. One 
large tortoise, which I watched, walked at the rate of sixty 
yards in ten minutes — ^that is, three hundred and sixty yards 
in the hour, or four miles a day, allowing a little time for it 
to eat on the road. During the breeding season, -when the 
male and female are together, the mjxle utters a hoarse roar 
or bellowing, which, it is said, can be heard at the distance 
of more than .a hundred yards. The female never uses her 
voice, and the male only at these times ; so that -when the 
people hear this noise they know that the two are together. 
They were at this time (October) laying their eggs. Tlie 
female, where the soil is sandy, deposits them together, and 
covers them up with sand ; but where the ground is rocky 
she drops them indiscriminately in any hole : Mr Bynoe found 
seven placed in a fissure. The egg is white and spherical ; 
one which I measured was seven inches and three-eighths in 
circumference, and therefore larger than a hen’s egg. The 
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young tortoiscsj as soon as they arc hatched^ fall a prey in 
great numbers to the carrion-feeding buzzard. The old ones 
seem generally to die from accidents^ as from falling do-um 
precipices : at least several of the inhabitants told me that 
they had never found one dead ■without some evident cause. 

The inhabitants believe that these animals are absolutely 
deaf ; certainly they do not ovei'hear a person "walking close 
behind tliem. I "was always amused when overtaking one of 
these great monsters, as it was quietly pacing along, to see 
how suddenly, the instant I passed, it would draw in its head 
and legs, and uttering a deep hiss fall to the ground with a 
heavy sound, as if struck dead. I frequently got on their 
baclcs, and then giving a few raps on the hinder part of their 
sliells,*they would rise up and walk away ; but I found it very 
difficult to keep my balance. The flesh of this animal is largely 
employed, both fresh and salted ; and a beautifully clear oil is 
prepared from the fat. When a tortoise is caught, the man 
makes a slit in the skin near its tail, so as to see inside its 
body, whether the fat under the dorsal plate is thick. If it 
is not, the animal is liberated ; and it is said to recover soon 
from this strange operation. In order to secure the tortoises, 
it is not sufficient to turn them like turtle, for they are often 
able to get on their legs again. 

There can be little doubt that this tortoise is an aboriginal 
inhabitant of the Galapagos ; for it is found on all, or nearly 
all, the islands, even on some of the smaller ones where there 
is no water ; had it been an imported species this would hardly 
have been the case in a group which has been so little fre- 
quented. Moreover, the old buccaneers' found this tortoise 
in greater numbers even than at present : Wood and Rogers 
also, in 1708, say that it is the opinion of the Spaniards that 
it is found nowhere else in this quarter of the world. It is 
now widely distributed ; but it may be questioned whether it 
is in any other place an aboriginal. The bones of a tortoise . 
at Mauritius, associated -with those of the extinct Dodo, have 
generally been considered as belonging to this tortoise; if 
this had been so, undoubtedly it must have been there in- 
digenous ; but M. Bibron informs me that he believes that it 
was distinct, as the species now living there certainly is. 

The Avihlijvhijnchus, a remarkable genus of lizards, is con- 
fined to this archipelago : there are two species resembling 
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each olhev m general form, one being terrestrial and the other 
aquatic. This latter species (A. crislafitx) was first character- 
ised by Mr Bell, who well foresaM’, from its .short, broad head, 
and strong claws of equal length, that its habits of life would 
turn out very peculiar and difierent from those of its nearest 
ally, the Iguana. It is extremely common on all the islands 
tlu’oughout the gi'niq), and lives exclusively on the rocky sca- 
beaches, being never found, at least I never saw one, even ten 
yards in-shorc. It is a hideous-looking creature, of a dirty 
black colour, stupid, and sluggish in its movements. The 
usual length of a full-grown one is about a yard, but there 
arc some even four feet long ; a large one weighed twenty 
pounds ; on the island of Albemarle they seem to grow to a 
larger size than elsewhere. Their tails arc flattened side- 
ways, and all four feet partially webbed. The}' are occasion- 
ally seen some hundred yards from the shore, swimming 
about; and Captain Collnett, in his Voi/agCj says, They go 
to sea in herds a-fishing, and sun themselves on the rocks ; 
and may be called alligators in miniature.” It must not, 
however, be supposed that the}' live on fish. When in the 
w/iter this lizard swims with perfect ease and quickness, by a 
serpentine movement of its body and flattened tail — the legs 
being motionless and closely collapsed on its sides. A seaman 
on board sank one with a heavy weight attached to it, think- 
ing thus to kill it directly ; but when, an hour afterwards, he 
drew iqi the line it was quite active. Their limbs and strong 
claws arc admirably ada]]tcd for crawling over the rugged and 
fissured masses of lava which everywhere form the coast. In 
such situations, a group of six or seven of these hideous reptiles 
may oftentimes be seen on the black rocks, a few feet above 
the surf, basking in the sun nath out-stretched legs. 

I opened the stomachs of several, and found them largely 
distended with minced seaweed (Ulval), which gi'ows in thin 
foliaccous expansions of a bright green or a dull red colour. I 
do not recollect having observed this seaweed in any quantity 
on the tidal rocks ; and 1 have reason to believe it grows at 
the bottom of the sea, at some little distance from the coast. 
If such be the. case, the object of these animals occJisionally 
going out to sea is explained. The stomach contained nothing 
but the seaweed. Mr Bynoe, hoAvever, found a piece of a 
emb in one ; but this might have got in accidentally, in the 
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same manner as I have seen ,a caterpillar, in the midst of 
some lichen, in the paunch of a tortoise. -Tlie intestines were 
large, as in other herbivorous , animals. The nature of this 
lizard’s food, as well as the structure of its tail and feet, and 
the fact of its having been seen voluntarily swimmmg out at 
sea, absolutely prove its aquatic habits ; yet there is in this 
respect one strange anomaly — namely, that when frightened 
it wll not enter the water. Hence it is easy to diive these 
lizards down to any little i^oint overhanging the sea, -where 
they -will sooner aRow a person to catcli hold of their tails 
than jump into the water. Tliey do not seem to have, any 
notion of biting, but when much frightened they squirt a drop' 
of fluid from each nostril. I threw one several times as far as 


I could into a deep pool left by the retiring tide, but it in- 
variably retm-ned in a direct line to the spot where I stood. 
It swam near the bottom, -with a very graceful and rapid 
movement, and occasionally aided itself over the uneven 
ground -with its feet. As soon as it amved near the edge, 
but still being under water, it tried to conceal itself in the 
tufts of sea-\veed,. or it entered some crevice. As soon as it 
thought tile danger was past, it crawled out on the dry rocks, 
and shuffled away as fast as it could. I several times caught 
this same lizard, by driving it down to a point, and though 
poss^sed of such perfect powers of diving and sivimming, 
nothing would induce it to enter the water ; and as often as 
I threw it in, it returned in the manner above described. 
Perhaps this singular piece of apparent stupidity may be 
accounted for by the circumstance that tliis reptile has no 
enemy whatever on shore, whereas at sea it must often fall a 
prey to the numerous sharks. Hence, probably, m-ged by a 
fixed and hereditary instinct that the shore is its place of 
safety, whatever the emergency may be, it there takes refuge. 

Di^g ouriusit (in October) I saw extremely few srmll 
individuals of this species, and none I should think under 
this circumstance it seems probable that 
the breeding season had not then commenced. I asked 
several of the mhabitants if they knew where it laid its 
eggs , they said that they laiew nothing of its propagation 

extoSa™ ® “ot “ MW' 
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We •will now turn to the terrestrial species (A. Demnriii), 
•with a round tail, and toes trithout ■webs. This lizard, instead 
of being found like the other on all the islands, is confined to 
the central part of the archipelago — namely, to Albemarle, 
James, Barrington, and Indefatigable Islands. To the south- 
ward, in Charles, Hoop, and Chatham Islands, and to the 
northward, in Towers, Bindloes, and Abingdon I neither 
saw nor heard of any. It would apjiear ns if it lind been 
created in the centre of the archipelago, and thence had 
been dispersed onlj' to a certain distance. Some of these 
lizards inhabit the high and damp parts of the islands, but 
they are much more numerous in the lower and sterile dis- 
tricts near the const. I cannot give a more forcible proof of 
their numbers than b}' stating that when we were left at 
James Island tve could not for some time find a spot free 
from their burrow's on which to pitch our single tent Like 
their brothers, the sea-kind, they are ugly animals, of a 
yellowish orange beneath, and of a brownish-red colour 
above ; from their low facial angle they , have a singularly 
stupid appearance. They are, perhaps, of a rather less 
size than the marine species ; but several of them weighed 
betw'cen ten and fifteen pounds. In their movements 
they are lazy and half-torpid. "When not frightened, they 
slowly crawl along with their t_ails and bellies dragging 
on the ground. They often stop and doze for a minute 
or two, with closed eyes, and hind legs spread out on the 
parched soil. 

They inhabit burrows, which they sometimes make between 
fragments of lava, but more generally on level patches of the 
soft sandstone-like tuff. The holes do not appear to be very 
deep, and they entered the gi'oiind at a small angle ; so that 
when walking over those lizard-warrens the soil is constantly 
giving way, much to the annoj’ance of the tired walker. TJiis 
animal, when making its burrow, w'orks alternately the oppo- 
site sides of its body. One front leg for a short time scratches 
up the soil, and throws it tow'ards the hind foot, which is 
well jilaced so as to heave it beyond the mouth of tlie hole. 
That side of the body being tired, the other takes up the 
task, and so on alternately. I watched one for a long time, 
till half its bodj' was buried ; 1 then w’alkcd up and pulled 
it by the tail ; at this it was greatly astonished, and soon 
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shuffled up to see what was the matter ; and then stared 
me in the facej as much as to say, ‘^What made you pull 
my tail ? ” 

They feed by day, and do not wander far from their 
burrows; if frightened, they rush to them with a most 
awkward gait. Except when running downhill, they cannot 
move veiy fast, apparently from the lateral position of their 
legs. They are not at all timorous : when attentively watch- 
ing any one, they curl their tails and, raising themselves on 
their front legs, nod their heads vertically, "with a quick 
movement, and try to look very fierce ; but in reality they 
are not at all so ; if one just stamps on the ground, down go 
their tails, and off" they shuffle as quickly as they can. I have 
frequently observed small fly-eating lizards, when watching 
anything, nod their heads in precisely the same manner ; but 
I do not at all know for what purpose. If this Amblyrhynckus 
is held and plagued Avith a sticky it ■will bite it very severely ; 
but I caught many by the tail, and they never tried to bite 
me. If two are placed on the ground and held together, 
they mil fight, and bite each other till blood is dra'wn. 

The individuals, and they are the greater number, which 
inhabit the lower countiy, can scarcely taste a di’op of water 
throughout the ye.‘'.r; but they consume much of the suc- 
culent cactus, the branches of which are occasionally broken 
off by the "wind. I several times threw a piece to two or 
three of them when together; and it was amusing enough 
to see them trying to seize and cany it away in their mouths, 
like so many hungry dogs mth a bone. They eat very 
deliberately, but do not chew their food. The little birds 
are aware, how harmless these creatures are ; I have* seen 
one of the thick-billed finches picking at one end of a 
piece of cactus (which is much relished by all the animals 
of the lower region), whilst a lizard was eating at the 
other end; and afterwards the little bird •v\itli the utmost 
indifference hopped on the back of the reptile. 

I opened the stomadis of several, and found them full 
of vegetable fibres and leaves qf different trees, especially 
of an acacia. In the upper region they live chiefly on 
the acid and astringent berries of the'guayavita, under 
which trees I have seen these lizards and the huge tortoises 
feeding' togetheiv To obtain the acacia-leaves they crawl 
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up the low stunted trees ; and it is not uncommon to see 
a pair quietly browsing, whilst seated on a branch several 
-feet above the, ground. These lizards, when cooked, yield 
a white meat, which is liked by those whose stomachs soar 
above all prejudices. Humboldt has remarked that in in- 
terh'opical South America all lizards which inhabit drj' 
regions are esteemed delicacies for the table. The inhabi- 
tants state that those which inhabit the upper damp parts 
diink water, but that the othei's do not, like the tortoises, 
travel up for it from the lower sterile countiy. At the time 
of our visit the females had uithin their bodies numerous, 
large, elongated eggs, which they Lay in their burrows; 
the inhabitants seek them for food. 

These two species of Amhhjrhjnchus agree, as I have alread}' 
stated, in their general sti'uctm*e, and in many of their habits. 
Neither have that rapid movement so characteristic of the 
genera Lacerla and Iguana. They are both herbivorous, 
although the kind of vegetation on which they feed is so 
very different. Mr Bell has given the name to the genus 
from the shortness of the snout; indeed, the form of the 
mouth may almost be compared to that of the tortoise : one is 
led to suppose that this is an adaptation to their herbivorous 
appetites. It is veiy interesting thus to find a well-character- 
ised genus, hawng its marine and teireStiial species, belonging 
to so confined a portion of the world. The aquatic species is 
by far the most remarkable, because it is the only existing 
lizard which lives on marine vegetable productions. As I at 
first observed, these islands are not so remarkable for the 
number of the species of reptiles as for that of the indmduals ; 
when we rememb'er the well-beaten paths made by the 
thousands of huge tortoises — the itniny turtles — the great 
warrens of the teiTestrial Amblyrhijnchus — and the groups of 
the marine species basking on the coast -rocks of every 
island — we must admit that there is no other quarter of the 
world where this Order replaces the herbivorous m ammali a in 
so extraordinary a manner. The geologist, on hearing this, 
wll probably refer back in his mind to the Secondary epochs, 
when lizai'ds, some herbivorous, some carnivorous, and of 
dimensions comparable only Avith our existing Avhales, 
SAvarmed on the land and in the sea. It is, therefore, Avorthy 
of his obserA'ation, that this archipelago, instead of possessing 
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a hntnicl climate and rank vegetation, cannot be considered 
othei^vise than extremely arid, and, for an equatorial region, 
remarkably temperate. 

To ilnish with the zoology : the fifteen kinds of sea-fish 
which I procured here are all new species; they belong to 
bvelvc genera, all widely dishibuted, vith the exception of 
Pnomlus, of which the four prenously known species live on 
the eastern side of America. Of land-shells I collected 
sixteen kinds (and two marked varieties), of which, with the 
exception of one Helix found at Tahiti, all are peculiar to this 
archipelago ; a single fresh-water shell (Paludina) is common 
to Tahiti and Van Diemen's Land. Air Cuming, before our 
voyage, procured here ninety species of sea-shells, and this 
does not include several species not yet specifically examined, 
of Troctfs, Turbo, Monodontu, and Naxsa. He has been kind 
enough to give me the followijig interesting results : of the 
ninety shells, no less than forty-seven are unknown elsewhere — 
a wonderful fact, considering how widely' distributed scji-shells 
generally are. Of the fm-ly-thrcc .shells found in other parts 
of the world, twenty-five inhabit the western coast of America, 
and of these eight are distinguishable as varieties ; the 
remaining eighteen (including one variet}') were found by Mr 
Cuming in the Low Archipelago, and some of them also at 
the Philijjpines. , This fad of shells from islands in the central 
parts of the Pacific occurring here deserves notice, for not one 
single sea-shell is known to be common to the islands of that 
ocean and to the west coast of America. Tire space of open 
sea running north and south oIF the west coast separates two 
quite distinct conchologicul provinces; but at the Galapagos 
Archipelago we have a halting-jilace, where many new forms 
have been created, and whither these two great conchological 
provinces have each sent several colonists. The Amei*ican 
province has also sent here representative species ; for there is 
a Galapageian species of Mouoccras, a genus only found on the 
west coast of America ; and there are Galapageian species of 
Fissitrclla and Caiiccl/aria, genera common on the west coast, 
but not found (as I am informed by Mr Cuming) in the central 
islands of the Pacific. On the other hand, there' are 
Galapageian species of Oniscia and Sh/lifer, genera common to 
the West Indies and to the Chinese and Indian seas, but not 
found either on the west coast of America or in the central 
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Pacific. T may here add, that after the comparison by Messrs 
Cuming and Hinds of about two thousand shells &om th? 
eastern and western coasts of America, only one single shell 
was found in common — namely, the Purpura palula, "which in- 
habits the West Indies, the coast of Panama, and the Galapagos. 
We have, therefore, in this quarter of the w'orld three great 
conchological sea-provinces, quite distinct, though surprisingly 
near each other, being separated by long north and south 
spaces either of land or of open sea. 

I took great pains in collecting the insects, but, excepting 
Tierra del Fuego, I never saw in this respect so poor a country. 
Even in the upper and damp region I procured very few, 
excepting some minute Diplera and Hjjmenoptera, mostly of 
common mundane forms. As before remarked, the insects, for 
a tropical region, are of very small size and dull colours. Of 
beetles I collected twenty-five species (excluding a Dcrmeslus 
and Coryneles, imported wherever a snip touches) ; of these, 
two belong to the Harpalidae, two to the Hydrophilidce, nine to 
three families of the Heteromera, and the remaining twelve to 
as many different families. This circumstance of insects (and 
I may add plants), where few in number, belonging to many 
different families, is, I believe, veiy general. Mr Waterhouse, 
who has published* an account of the insects of this archi- 
pelago, and to w'hom I am indebted for the above details, 
informs me that there are several new genera ; and that of 
the genera not new, one or two are American, and the rest of 
mundane distiibution. With the exception of a wood-feeding 
Apate, and of one, or probably two, water-beetles from the 
American continent, all the species appear to be new. 

The botany of this group is fully as interesting as the 
zoology. Dr J. Hooker -^vill soon publish in the Linnean 
Transactions a full account of the Flora, and I am much 
indebted to him for the following details. Of flowering plants 
there are, as far as at present is kno^vn, 185 species, and 40 
cryptogamic species, making together 225 ; of this number I 
was fortunate enough to bring home 193. Of the flowering 
plants, 100 are new species, and are probably confined to this 
archipelago. Dr Hooker conceives that, of the plants not so 
confined, at least 10 species, found near the cultivated ground 


* Ann. and Mag. of Natural History, vol. xvi. p. ig. 
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at Charles Island, hare been imported. It is, I think, 
saiprising that more American species have not been intro* 
duced nataraliy, considering that the distance is only between 
5Q0 and 600 miles from the continent : and that (according to 
Collndi, p. 58) drift-wood, bamboos, canes, and the nuts of a 
palm, are often washed on the south-eastern shores. The 
proportion of 100 flowering’plants out of 1 85 (or 1 75, esduding 
the imported weeds) being new is suScient, I conceive, to 
make the Galapagos Archipelago a distinct botanical province; 
but this Flora is not nearly so peculiar as that of St Helena, 
nor, as I am informed hy Dr Hooker, of Juan Fernandez. / 
The peculiarity of the Galapageian Flora is best shown in 
certain families; thus there are 21 species of Compo^Scs. of 
which 20 are peculiar to this archipelago; these belong to 
twelve genera, and of these genera no less than ten are 
confined to the archipelago ! Dr Hooker informs me that the 
Flora has an undoubted Western American character ; nor can 
he detect in it any afiirdty with that of the Pacific. If, there- 
fore, we except the eighteen marine, the one fresh-water, and 
one land-shell, which have apparently come here as colonists 
from the central islands of the Padfic, and likewise the one 
distinct Padfic species of the Galapageian groups of finches, 
we see that this archipelago, though standing in the Padfic 
Ocean, is zoologically part of America. 

If this character were owing merely to immigrants from 
America there would be little remarkable in it; but we 
see that a vast majority of all the land animals, and that 
more than half of the flowering plants, are aboriginal pro- 
ductions. It was most st rikin g to be surrounded by new 
birds, new reptile, new shells, new insects, new plants, 
and yet hy innumerable trifling details of structure, and 
even by the tones of voice and plumage of the birds, to 
have the temperate plains of Patagonia, or the hot dry 
plains of Northern Chile, viridly brought before my eyes. 
Why, on these small points of land, which within a late 
geological period most have been covered by the ocean, 
which are formed of basaltic lava, and therefore difier in 
geological charader from the American continent, and 
which are placed under a peculiar dimate, — ^why were their 
aboriginal inhabitants, assodated, I may add," in difierent 
proportions, both in kind and number, from ^ose on the 
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continent, and therefore acting on each other in a different 
manner, — ^ivhy were they created on American types of 
organisation ? It is probable that the islands of the Cape 
de Verd group resemble, in all their physical conditions, 
far more closely the Galapagos islands than these latter 
physically resemble the coast of America ; yet the aboriginal 
inhabitants of the two groups are totally unlike — ^those of 
the Cape de Verd Islands bearing the impress of Africa, as 
the inhabitants of the Galapagos Archipelago are stamped 
with that of America. 

I have not as yet noticed by far the most remarkable 
feature in the natural history of this archipelago : it is, 
that the different islands to a considerable extent are in- 
habited by 'a different set of beings. My attention was 
first called to this fact by the Vice-Governor, Mr Lawson, 
declaring that the tortoises differed from the different islands 
and that he could with certainty tell from which island 
any one w'as brought. I did not for some time pay sufHcient 
attention to this statement, and I had already partially 
mingled together the collections from tw'o of the islands. 

I never dreamed that islands, about fifty or sixty miles 
apart, and most of them in sight of each other, formed of , 
precisely the same rocks, placed under a quite similar climate, 
rising to a nearly equal height, would have been differently 
tenanted ; but w'e shall soon see that this is the case. It 
is the fate of most voyagers, no sooner to discover what 
is most interesting in any localitj’, than they are hurried 
from it ; but I ought, jjerhaps, to be thankful that I obtained 
sufficient matei'ials to establish this most remarkable fact 
in the distribution of organic beings. 

The inhabitants, as I have said, state that they can dis- 
tinguish the tortoise from the different islands; and that 
they differ not onty in size, but in other characters. Captain 
Porter has described* those from Charles and from the 
nearest island to it — namely. Hood Island — as having their 
shells in front thick and turned up like a Spanish saddle ; 
whilst the tortoises from James Island are rounder, blacker, 
and have a better taste when cooked. M. Bibron, however, 

* Voyage in the U.S. ship ••£ssex," vol. i. p. 215. 
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informs me that he has seen what he considers two distinct 
species of tortoise from the Galapagos, but he does not know 
from which islands. The specimens that I brought from 
three islands were young ones ; and probably o^wing to 
this cause, neitlier Mr Gray nor myself could find in them 
any specific differences. I have remarked that the marine 
Amhlyrhynchus was larger at Albemarle Island than else- 
where;' and M. Bibron informs me that he has seen 
two distinct aquatic species of this genus ; so that the 
different islands probably had their representative species 
or races of the Ambli/rh^nchtis, as Avell as of the tortoise. 
My attention was first tliorouglily aroused by comparing 
together the numerous specimens, shot by myself and 
several other parties on board, of the mocking-thrushes, 
- when, to my astonishment, I discovered that all those from 
Charles Island belonged to one species iryiisciatiis); 

all from Albemarle Island to M. pai'oiilus; and all from 
James and Chatham Islands (between which two other 
islands are situated, as connecting links) belonged to M. 
7neIanoti’i. These two latter species are closely allied, and 
■would by some ornithologists be considered as only well- 
marked races or varieties ; but tlie Minius irifasciahis is very 
^ distinct. Unfortunately most of the specimens of the finch 
tribe were mingled together ; but I have strong retisons to 
suspect that some of the species of the sub-group Geospisa are 
confined to separate islands. If the different islands have 
their representatives of Geospiza, it may help to explain 
the singularly large number of the species of this sub-group 
in this one small arcliiiielago, and as a probable consequence 
of their numbers, the perfectly-graduated series in the size 
of their beaks. Two species of the sub-group Caclomis, and 
tAvo of Camarhynchus, Avere procured in the archipelago ; and 
of the numerous specimens of these tAA'o sub-groups shot by 
four collectors at James Island, all were found to belong 
to one species of each; Avhereas the numerous specimens 
shot either on Chatham or Charles Island (for the tAvo sets 
were mingled together) all belonged to the tAvo other 
species ; hence Ave may feel , almost sure that these islands 
possess then* representative species of these tAA’o sub-groups. 
In _ land-shells this Ibav of ^stiibution does not appear to 
hold good. In my A'^eiy small collection of insects, Mr 
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Waterhouse remarks^ that of those which were ticketed 
•with their locality not one was common to any two of the 
islands. 

, If we now turn to the Flora, we shall find the aboriginal 
plants of the different islands wonderfully different. I give 
all the following results on the high authority of my friend 
Dr J. Hooker. I may premise that I indiscriminately col- 
lected everything in flower on the different islands, and 
fortunately kept my collections separate. Too much con- 
fidence, however, must not be placed in the proporttonal 
results, as the small collections, brought home by some other 
naturalists, though in some respects confirming the result, 
plainly shows that much remains to be done in the botany 
of this group; the Lcginninosce, moreover, have as yet been 
only approximately worked out ; — 
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of 
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1 
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of the world. 
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71 

33 

38 

30 

8 

Albemarle Island. 

46 

18 

26 

22 

4 

Chatham Island . 

32 

x 6 

16 

12 

4 

Charles Island 

. 1 

6 S 

39 

(or 29, if 
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ably im- 
ported 
plants bci 
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29 

2Z 

8 


Hence we have the truly wonderful fact that in James 
Island, of the thirty-eight Galapageian plants, or those found 
in no other part of the world, thirty are exclusively confined 
to this one island ; and in Albemarle Island, of the twenty- 
six aboriginal Galapageian plants, twenty-tavo are confined 
to this one island — that is, only four are at present known 
to grow in the other islands of the archipelago ; and so on, 
as sho'wn in the above table with the plants from Chatham 
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and Charles Islands. This fact will, perhaps, be rendered 
even more striking by giving a few illustrations : — thus 
Scalesia, a remarkable arborescent genus of the Compositas, 
is confined to the archipelago ; it has six species : one from 
Giatham, one from Albemarle, one from Charles Island, two 
from James Island, and the sixth from one of the three latter 
islands, but it is not known from whicli; not one of these 
six species grows on any two islands. Again, Euphorbia, a 
mundane or widely-distributed genus, has here eight species, 
of which seven are confined to the archipelago, and not one 
found on any two islands; Acalypha and Borrena, both mun- 
dane genera, have respectively six and seven species, none 
of which have the same species on two islands, with the 
exception of one Borreria, which does occur on two islands. 
The species of the Composila are particularly local ; and 
Dr Hooker has furnished me with several other most stick- 
ing illustrations of the difference of the species on the differ- 
ent islands. He remarks that this law of distribution holds 
good, both with those genera confined to the archipelsigb, 
and those distributed in other quarters of the world : in 
like manner we have seen that the different islands have 
their proper species of the mundane genus of tortoise, and 
of the widely-distributed American genus of the mocking^ 
thrush, as well as of two of the Galapageian sub-groups 
of finches, and almost certainly of the Galapaseian eenus 
Amhhjrhjnchus. 

The distribution of the tenants of this archipelago would 
not be nearly so wonderful if, for instance, one island had 
a mocking-thrush, and a second island some other quite 
distinct genus: if one island had its genus of lizard, and 
a second island another distinct genus, or none whatever; 
or if the different islands were inhabited, not by representa- 
tive species of the same genera of plants, but hy totally 
different genera, as does to a certain extent hold good ; for, 
to give one instance, a large berry-bearing tree at James 
Island had no representative species in Charles Island. But 
it is the circumstance that several of the islands possess 
their own species of the tortoise, mocking-thrush, finches, 
and numerous plants, these species having the same general 
habits, occupying analogous situations, and obviously filling 
tlie same place in the natural economy of this archipelago, 

2 c 
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that strikes me ■with wonder. It may be suspected that 
some of these representative species^ at least in the ease 
of the tortoise and of some of the birds, raa}' hereafter 
prove to be only well-marked races; but this would be of 
equally great interest to the philosophical naturalist. I hav'e 
Siiid that most of the islands are in sight of each other; I 
may specify that Charles Island is fifty miles from the nearest 
part of Chatham Island, and thirty - tliree miles from the 
nearest part of Albemarle Island. Chatham Island is sixty 
miles from the nearest part of James Island, but there are 
two intermediate islands between them wliich w’erc not 
visited by me. James Island is only ten miles from the 
nearest part of Albemarle Island, but the two points where 
the collections were made are thirtj'-two miles apart. I must 
repeat, that neither the nature of the soil, nor height of 
the land, nor the clim.ite, nor the general character of the 
associated beings, and therefore their action one on another, 
can differ much in the different islands. If there be an}' 
sensible difference in their climates, it must be between the 
windw’ard group — namely, Charles and Chatham Islands — and 
that to leew'ard; but there seems to be no corresponding 
difference in the productions of these two halves of the 
archipelago. 

The only light w’hich I can throw' on this remarkable 
difference in the inhabitants of the different islands is, 
that very strong currents of the sea running in a westerly 
and W.N.W. direction must separate, as far as transportal 
by the sea is concerned, the southern islands from the 
northern ones ; and betw’een these northern islands a strong 
N.W. current was obsen'ed, which must effectually separate 
James and Albemarle Islands. As the archipelago is free 
to a most remarkable degree from gales of w’ind, neither 
the birds, insects, nor lighter seeds would be blown from 
island to island. And lastly, the profound depth of the 
ocean, between the islands, and their apparently recent (in 
a geological sense) volcanic origin, render it highly un- 
likely that they were ever imited : and this, probably, is 
a far more important consideration than any other, with 
respect to the geographical distribution of their inhabitants. 
Reviewing the ^ facts here given, one is astonished at the 
amount of creative force, if such an expression may be used. 
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displayed on tlicse smnllj barren, and rocky islands; and 
still more so at its diverse yet analogous, action on points so 
near each other. I have said that the Galapagos Archipelago 
might be called a satellite attached to America, but it should 
rather be called a group of satellites, physicallj' similar, 
organically distinct, yet intimatcl}’’ related to each other, 
and all related in a marked, though much lesser degree, 
to the great American continent 

I Arill conclude my description of the natural history of 
these islands by gi^ng an account of the extreme tameness of 
the birds. 

This disposition is common to all the terrestrial species — 
namely, to the mocking-thrushes, the finches, mens, t^Tant 
fly-catchers, the dove, and carrion-buzzard. All of tlicm 
often approached sufficiently near to be killed vith a switch, 
and sometimes, as I myself tried, with n cap or hat A 
gun is here almost superfluous ; for with the muzzle I pushed 
a hawk off the branch of n tree. One day, whilst lying 
dowTi, a mocking-thrush alighted on the edge of a pitcher, 
made of the shell of a tortoise, which I held in my hand, 
and be^ very quietly to sip the water; it allowed me 
to lift it from the ground whilst seated on the vessel : I 
often tried, and very nearly succeeded, in catching these 
birds by their legs. Formerly the birds appear to have 
been even tamer than at present Cowley (in the year 
1684) says that the "Turtle-doves were so tame, that they 
w'ould often- alight, upon our hats and arms, so as that we 
could take them alive: they not fearing man, until such 
time ns some of our company did fire at them, whereby 
they were rendered more shy.’” Dampicr also, in the same 
year, .says that a man in a morning’s walk might kill six 
or seven dozen of these doves. At present, although certainly 
vcty tame, they do not alight on people’s arms, nor do they 
suffer themselves to be killed in such large numbers. It is 
surprising that they have not become %vildcr; for these 
glands during the last hundred and fifty years have been 
frequently visited by buccaneers and whal.ers ; and the sailors, 
wandering through the woods in search of tortoises, always 
ta^ cruel delight in knocking down the little birds. 

These birds, although now still more persecuted, do not 
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readily become wilcl : in Charles Island^ which had then been 
colonised about six years, I saw a boy sitting by a well with a 
switch in his hand, with Avhich he killed the doves and finches 
as they came to drink. He had already procured a little heap 
of them for his dinner and he said that he had constantly 
been in the habit of waiting by this well for the same 
purpose. It would appear that the bii'ds of this archipelago, 
not having as yet learnt that man is a more dangerous animal 
than the tortoise or the Amhlyrhynclnis, diregard him, in the 
same manner as in England shy birds, such as magpies, 
disi'egard the cows and horses grazing in our fields. 

The Falldand Islands offer a second instance of birds with a 
similar disposition. The extraordinary tameness of the little 
Opetiorhynchiis has been remarked by Pernety, Lesson, and 
other voyagers. It is not, however, peculiar to that bird : 
the Polyhorus, snipe, upland and lowland goose, thrush, 
bunting, and even some true hawks, are all more or less tame. 
As the birds are so tame there, where foxes, hawks, and owls 
occur, we may infer that the absence of all rapacious animals 
at the Galapagos is not the cause of their tameness here. 
The upland geese at the Falklands show, by the precaution 
they take in building on the islets, that they are aware of their 
danger from the foxes; but they are not by this rendered 
wild towards man. This tameness of the birds, especially of 
the water-fowl, is strongly contrasted with the habits of the 
same species in Tierra del Fuego, where for ages past they 
have been persecuted by the %vild inhabitants. In the 
Falklands, the sportsman may sometimes kill more of the 
upland geese in one day than he can carry home ; wliei*eas, in 
Tierra del Fuego, it is nearly as difficult to kill one as it is in 
England to shoot the common wild goose. 

In the time of Pernety (1763), all the birds there appear to 
have been much tamer than at present : he states that the 
Opetiorhynchis would almost perch on his finger; and that 
with a wand he killed ten in half-an-hour. At that period 
the birds must have been about as tame as they now are at 
the Galapagos. They appear to have learnt caution more 
slowly at these latter islands than at the Falklands, where 
they have had proportionate means of experience ; for besides 
frequent visits from vessels, those islands have been at 
intervals colonised during the entire period. Even formerly, 
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when all the birds were so ttimCj it was impossible^ by Periietj''s 
account, to kill the black-ncckcd swan — a bird of passage, 
which probably brought with it the wisdom learnt in foreign 
countries. 

I may add that, according to Du Bois, all the birds at 
Bourbon in 1571-72, with the cxccjition of the flamingoes and 
geese, were so extrerael)’^ tame, that they could be caught by 
the hand, or lulled in any number with a stick. Again, at 
Tristan d’Acunha in the Atlantic, Carmichael * sLites that the 
only two land-birds, a thrush and a bunting, w'cre so tame 
as to suffer themselves to be caught with a hand-net." From 
these several facts we may, I think, conclude, first, that the 
wildness of birds witli regard to man is a particular instinct 
directed against him, and not de]>cndcnt on an}’ general degree 
of caution arising from other sources of •danger; secondly, 
that it is not acquired by individual birds in a short time, even 
when much persecuted ; but that in the course of successive 
generations it becomes hereditary. With domesticated 
animals we arc accustomed to see new mcnUil habits or 
instincts .acquired and rendered hereditiny'; but with animals 
in a stale ot nature, it must always be most difficult to dis- 
cover instances of acquired hereditary knowledge. In regard 
to the wildness of birds towanls man, there is no wiij' of 
accounting for it, except ns an inherited habit : compamtively 
few young biKls, in any one year, bavc been injured bj* man 
in England, yet almost all, even nestlings, arc afraid of him ; 
many individuals, on the other hand, both at the G.nhniagos 
and at the Falklands, have been pursued and injured by nitin, 
but yet bavc not Ic.-mied a sjilutary drc:id of him. \Vc may 
in cr from these facts what havoc the introdiictioii of any 
new bcjist of prey must 0.11150 in a countrj' before the 
inslincLs of the incbgenous inhabitants have become adapted 
to the stranger s emit or power. ^ 


P- 496- The most anomalous fad on 
Arctk o^- xw/r'a js the wildness of the small birds in the 

1 - 0 ? H xvw America (as desenbed by Richardson, 

Ihn lo be persecuted. This case is 

the more strange, because it is nsserlcd that some of the same SDedeu in 
Uicir winier-quarlcrs in the United States are S! T creTmucr7« Dr 
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CHAPTER XVIII 

TAHITI AND NEW ZEALAND 


PASS THROUGH THE LOW ARCHIPELAGO — TAHITI — ASPECT — 
VEGETATION ON THE MOUNTAINS — VIEW OF EIMOE — EX- 
CURSION INTO THE INTERIOR PROFOUND RAVINES SUCCES- 

SION OF WATERFALLS — NUMBER OF WILD USEFUL PLANTS — 
TEMPERANCE OF THE INHABITANTS — ^THEIR MORAL STATE — 
PARLIAMENT CONVENED — NEW ZEALAND — BAY OF ISLANDS — 
HIPPAHS — EXCURSION TO WAIMATE — ^MISSIONARY ESTABLISH- 
MENT ENGLISH WEEDS NOAV RUN WILD WAIOMIO 

FUNERAL OF A NEW ZEALAND WOMAN ^SAIL FOR AUSTRALIA. 

CTOBER ZOth. — ^The survey of the Galapagos 
Archipelago being concluded^ we steered to- 
wards Tahiti and commenced our long passage 
of 3Z00 miles. In the course of a few days we 
sailed out of the gloomy and clouded ocean 
district which extends during the Avinter far from the^ coast of 
South America. We then enjoyed bright and clear weather, 
while running pleasantly along at the rate of 150 or 160 miles 
a day before the steady trade-wnd. The temperature in this 
more central part of the Pacific is higher than near the 
American shore. The thermometer in the poop cabin, by 
night and day, ranged between 80“ and 83", which feels very 
pleasant; but with one degree or two higher, the heat 
becomes oppressive. We passed through the Low or Danger- 
ous Archipelago, and saw several of those most curious rings 
of coral land, just rising above the water’s edge, which have 
been called Lagoon Islands. A long and biilliantly-white 
beach is capped by a margin of green vegetation ; and the 
strip, looking either way, rapidly narrows away in the 
distance and sinks beneath the horizon. From the mast- 
head a wide expanse of smooth water can be seen within the 

These low hollow coral islands bear no proportion to 
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tlie vast ocean out of which they abruptly rise;' and it seems 
wonderful that such weak invaders are not overwhelmed by 
the all-powerful and never-tiring waves of that great sea, 
miscalled the Pacific. 

November 15/A. — At daylight, Tahiti, an island which must 
for ever remain classical to the voyager in the South Sea, was 
in rieAv. At a distance the appearance was not attractive. 
The luxuriant vegetation of the lower part could not yet be 
seen, and as the 'clouds rolled past, the wildest and most 
precipitous peaks showed themselves towards the centre of 
the island. As soon as we anchored in Matavai Baj', we were 
surrounded by canoes. This was our Sunday, but the Monday 
of Tahiti; if the case had been reversed, we should not 
have received a single visit ; for the injunction not to launch 
a canoe on the Sabbath is rigidly obeyed. After dinner we 
landed to enjoy all the delights produced by the first im- 
pressions of a new country, and that country the charming 
Tahiti. A crowd of men, women, and children was collected 
on the memorable Point Venus, ready to receive us with 
laughing, merry faces. They marshalled us towards the 
house of Mr Wilson, the missionary of the district, who met 
us on the road, and gave us a very friendly reception. After 
sitting a short time in his house, we separated to walk about, 
but returned there in the evening. 

The land capable of cultivation is scarcely in any part more 
than a fringe of low alluvial soil, accumulated round the base 
of the mountains, and protected from the waves of the sea 
by a coral reef, Avhich encircles the entire line of coast. 
Within the reef there is an expanse of smooth water, like that 
of a lake, where the canoes of the natives can ply with safety 
and where ships anchor. The low land which comes down to 
the beach of coral-sand, is covered by the most beautiful 
productions of the intertropical regions. In the midst of 
banan^, (mnge, cocoa-nut, and bread-fruit trees, spots are 
cleared where yams^ sweet potatoes, the sugar-cane, and 
pme-apples are cultivated. Even the brushwood is an 
imported fruit-tree— namely, the guava— which from its 
abundMce has become as noxious as a Aveed. In Brazil I 
liave often admired the varied beauties of the bananas, palms, 
and orange-trees contrasted together; and here we also have 
the bread-fruit, conspicuous from its large, glossy, and deeply 
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digitated leaf. It is admirable to behold groves of a tree^ 
sending forth its branches ivith the vigour of an English oakj 
loaded -with large and most nutritious fruit. However seldom 
the usefulness of an object can account for the pleasure of 
beholding it, in the case of these beautiful woods, the know- 
ledge of their high productiveness no doubt enters largely 
into the feeling of admiration. The little finding paths, cool 
from the surrounding shade, led to the scattered houses ; the 
owners of which everywhere gave us a cheerful and most 
’hospitable reception. 

I was pleased -with nothing so much as with the inhabitants. 
There is a mildness in the expression of their countenances 
which at once banishes the idea of a savage, and an intelli- 
gence which shows that they are advancing in civilisation. 
The common people, when working, keep the ■ upper part of 
their bodies quite naked : and it is then that the Tahitians 
are seen to advantage. They are very tall, broad-shouldered, 
athletic, and well-proportioned. It has been remarked, that 
it requires little habit to make a dark skin more pleasing and 
natural to the eye of a European than his own colour. A 
white man batliing by the side of a Tahitian w'as like a plant 
bleached by the gardener's art compared "with a fine dark 
green one gro-iving vigorously in the open fields. Most of the 
men are tatooed, and the ornaments follow the curvature of 
the body so gracefully that they have a. very elegant effect. 
One common pattern, var3Tng in its details, is some-what like 
the crown of a palm-tree. It springs from the central line of 
the back, and gracefully curls round both sides. The simile 
may be a fanciful one, but I thought the body of a man thus 
ornamented was like the trunk of a noble tree embraced by 
a delicate creeper. 

Many of the elder people had' their feet covered with 
small figures, so placed as to resemble a sock. This fashion, 
however, is partly gone by, and has been succeeded by 
others. Here, although fashion is far from immutable, every 
one must abide by that prevailing in his youth. An old man 
has thus his age for ever stamped on his body, and he cannot 
assume the airs of a young dandy. Tlie women are tatooed 
in the same manner as the men, ana very commonly on their 
fingers. One unbecoming fashion is now' almost imiversal — 
namely, shaving the hair from the upper part of the head, in 
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a circular forni^ so as to leave only an outer ring. The 
missionaries have tried to persuade the people to change 
this habit; but it is the fashionj and that is a sufficient 
answer at Tahiti as well as at Palis. I was much dis- 
appointed in the personal appearance of the women ; 
they are ' far inferior in every respect to the men. The 
custom of wearing a white or scarlet flower in the back of the 
headj or through a small hole in each ear, is pretty. A crown 
of woven cocoa-nut leaves is also worn as a shade for the eyes. 
The women appear to be in greater want of some becoming 
costume even than the men. 

Nearly all the natives understand a little English — that is, 
they knoAv the names of common things ; and by the aid of 
this, together with signs, a lame sort of conversation could be 
carried on. In returning in the evening to the boat, we 
stopped to witness a very pretty scene. Numbers of children 
were pla 3 ing on the beach, and had lighted bonfires, which 
illuminated the placid sea and suiTounding trees ; others, in 
circles, were singing Tahitian verses. We seated ourselves on 
the sand, and joined their party. The songs were impromptu, 
and I believe related to our amval : one little girl sang a 
line, which the rest took up in parts, forming a very pretty 
chorus. The whole scene made us unequivocally aware that 
we w'ere seated on the shores of an island in the far-famed 
South Sea. 

Nomnher l7//«. — ^This day is reckoned in the log-book as 
Tuesday the 17th, instead of Monday the l6th, o^ving to our, 
so far, successful chase of the sun. Before breakfast the ship 
was hemmed in by a flotilla of canoes ; and when the natives 
were allowed to come on board I suppose there could not 
have been less than two hundred. It was the opinion of 
every one that it would have been difficult to have picked 
out an equal number from any other nation w’ho w'ould have 
given so little troifble. Everybody brought something for 
sale : shells were the main article of trade. The Tahitians 
now fully understand the value of money, and prefer it to 
old clothes or other articles. The various coins, however, of 
English and Spanish denomination puzzle them, and they 
never seemed to think the small silver quite secure until 
changed into dollars. Some of the chiefs have accumulated 
considerable sums of money. One chie^ not long since. 
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offered 800 dollars (about l 60 pounds sterling) for a small 
vessel ; and frequently they purchase whale-boats and horses 
at the rate of from 50 to 100 dollam. 

After breakfast I went on shore^ and ascended the nearest 
slope to a height of between two and three thousand feet. 
The outer mountains are smooth and conical^ but steep ; and 
the old volcanic rocks, of which they are formed^ have been 
cut through by many profound ravines, diverging from the 
central broken parts of the island to the coast. Having 
crossed the nari'ow low girt of inhabited and fertile land, I 
followed a smooth steep ridge between two of the deep ravines. 
The vegetation was singular, consisting almost exclusively of 
small dwarf ferns, mingled, higher up, Avith coarse gi*ass ; it 
was not very dissimilar from that on some of the Welsh hills, 
and this so close above the orchard of tropical plants on the 
coast was very surprising. At the highest point which I 
reached trees again appeared. Of the three zones of com- 
parative luxuriance, the lower one owes its moisture, and 
therefore fertility, to its flatness ; for, being scarcely raised 
above the level of the sea, the water from the higher land 
drains away slowly. The intermediate zone does not, like the 
upper one, reach into a damp and cloudy atmosphere, and 
therefore remains sterile. The woods in the upper zone are 
very pretty, tree-ferns replacing the cocoa-nuts on the coast. 
It must not, however, be supposed that these woods at all 
equal in splendour the forests of Brazil. The vast number of 
productions which characterise' a continent cannot be expected 
to occur in an island. 

From the highest point which I attained there was a good 
view of the distant island of Eimeo, dependent on the same 
sovereign %vith Tahiti. On the lofty and broken pinnacles 
white massive clouds were piled up, Avhich formed an island , 
in the blue sky, as Eimeo itself did in the blue ocean. The 
island, wth the exception of one small gateway, is completely 
encircled by a reef. At this distance a naiTow but well- 
defined brilliantly white line was alone visible, where the 
waves first encountered the wall of coral. The mountains 
rose abruptly out of the glassy expanse of the lagoon included 
within this narrow white line, outside which -the heaving 
waters of the ocean were dark-coloui’ed. The view was 
striking : it may ajrtly be compared to a framed engraving. 
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whete the frame represents the breakers, the marginal paper 
' the smooth lagoon, and the dra-ning the island itself. ^Vhen 
in the evening I descended from the mountain, a man, whom 
I had pleased with a trifling gift, met me, bringing with him 
hot roasted bananas, a pine-apple, and cocoa-nuts. After 
walking under a burning sun, I do not know anything more 
delicious than the milk of a young cocoa-nut. Pine-apples 
are here so abundant that the people eat them in the same 
wasteful manner as we might turnips. They are of an excel- 
lent flavour — perhaps even better than those cultivated in 
England ; and this I believe is the highest compliment which 
can be paid to.any fruit. Before going on board, Mr Wilson 
interpreted for me to the Tahitian who had paid me so adroit 
an attention that I wanted him and another man to accom- 
pany me on a short excursion into the mountains. 

November 18th , — In the morning I came on shore .early, 
bringing %vith me some provisions in a bag, and two blankets 
for myself and servant These were lashed to each end of a 
long pole, which was alternately carried by my -Tahitian com- 
panions on their shoulders. These men are accustomed thus 
to cany, for a whole day, as much as fifty pounds at each end 
of their poles. I told my guides to provide themselves with 
food and clothing ; but they said that there was plenty of food 
in the mountains, and for clothing, that their skins were 
sufficient. Our line of march was the valley of Tia-auru, down 
which a river flows into the sea by Point Venus. This is one 
of the principal streams in the island, and its source lies at the 
base of the loftiest central pinnacles, which rise to a height of 
about 7000 feet. The whole island is so mountainous that the 
only way to penetrate into the interior is to follow up the 
valleys. Our road at first lay through woods which bordered 
each side of the river ; and the glimpses of the lofty central 
peaks, seen as through an. avenue, '^vith here and there a 
waving cocoa-nut tree on one side, were extremely picturesque. 
The valley soon began to narrow, and the sides to grow lofty 
and more precipitous. After having walked between three and 
four horn's, we found the %vidth of the ravine scarcely exceeded 
that of the bed of the stream. On each hand the walls were 
nearly vertical ; yet from the soft nature of the volcanic strata, 
frees and rank .vegetation sprang from eveiy projecting ledge. 
These precipices must have been some thousand feet high ; and 



TAHITI 


4lS 

the whole fonnetl a mountain gorge far more magnificent than 
anything which I had ever before beheld. Until the mid-day 
sun stood vertically over the ravinej the air felt cool and damp^ 
but now it became very sultry. Shaded by a ledge of rock, 
beneath a fa9ade of columnar lava, we ate our dinner. My 
guides had already procured a dish of small fish and fresh- 
water prawns. They' carried ivith them a small net stretched 
on a hoop; and where the water was deep and in eddies, 
they dived, and, like otters, ivith their eyes open, followed 
the fish uito holes and comers, and thus caught them. 

The Tahitians have the dexterity of amphibious animals in 
the water. An anecdote mentioned by Ellis shows how much 
they feel at home in this element. When a horse -was landing 
for Pomare in 1817, the slings broke, and it fell into the 
•water; immediately' the natives jumped overboard, and by 
their cries and vain efforts at assistance almost drowned it. As 
soon, however, as it reached the shore, tlie whole population 
took to flight, and tried to hide themselves from the- man- 
carrying pig, as they christened the horse. 

A little higher up the river dinded itself into three little 
streams. The t^vo northern ones were impracticable, oinng 
to a succession of waterfalls which descended from the jagged 
summit of the highest mountains ; tlie other to all .appearance 
■was equally inaccessible, but ^ve managed to ascend it by a 
most extraordinary road. The sides of the valley -were here 
nearly precipitous ; but, as frequently -happens "irith stratified 
rocks, small ledges projected, which were thickly' covered by 
■wild bananas, liliaceous plants, and other luxuriant productions 
of the tropics. Tlie Tahitians, by climbing amongst thesfi 
ledges, searching for fruit, had discovered a track by which the 
whole precipice could.be scaled. The first ascent from the 
valley was very' dangerous; for it was necessary to pass a 
steeply'-inclined face of iiinked rock by the aid of ropes which 
we brought ivith us. How any person discovered that this 
formidable spot lyas the only point whei’e the side of the 
mountain was practicable, I camiot imagine. We then 
cautiously walked along one of the ledges till we came to one 
of the three streams. This ledge formed a flat spot, above 
which a beautiful cascade, some hundred feet in height, 
poured domi its waters, and beneath, another high cascade 
fell into the main stream in the valley belo^w. From this cool 
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and shady recess wc made a circuit to avoid the overhanging 
waterfall. As before, we foUoAved little projecting ledges, the 
danger being partly concealed by the Uiickness of the vegeta> 
tion. In passing from one of the ledges to another there was 
a vertical wall of rock. One of the Tahitians, a fine active 
man, placed the trunk of a tree against this, climbed up it, 
and then by tlie aid of crenccs reached the summit. He 
fixed the ropes, to a projecting point, and lowered them for 
our dog and luggage, and then we clambered up ourselves. 
Beneath the ledge on which the dead tree was placed the 
precipice must have been five or six hundred feet deep ; and 
if the ab5’ss had not been partly concealed by the over- 
hanging ferns and lilies my head would have tui'ncd giddy, 
and nothing should have induced me to have attempted it. 
We continued to ascend, sometimes along ledges, and some- 
times along knife-edged ridges, hanng on each hand profound 
ra'\’incs. In tlie Cordillera I have seen mountains on a far 
grander scale, but for abruptness, nothing at all compar.able 
with this. In the evening we reached a flat little spot on the 
banks of the same stream which we had continued to follow, 
and which descends in a chain of waterfalls: here Ave 
bivouacked for the night. On each side of the ravine there 
were great beds of the mountain-banana, covered with ripe 
fruit. ' hfany of these plants were from twenty to t'\vent3'-five 
feet high, and from three to four in circumference. B}' the 
aid of strips of bark for rope and the stems of bamboos for 
rafters and the large leaf of the banana for a thatch, the 
Tahitians in a few minutes built us an excellent house ; and 
with withered leaves made a soft bed. 

Thej' then proceeded to make a fire and cook our evening 
meal. A light was procured b}' rubbing a blunt-pointed stick 
in a groove made in another, as if witli the intention of 
deepening it, until bj' the friction the dust became inmited. 
A peculiarly w’hite and very light wood (the llibiseits tUiaceus) 
is alone used for this purpose : it is the same which senses for 
poles to cany any burden, and for the floating outriggem to 
their canoes. The fire was produced in a few seconds ; but to 
a person who does not understand the art it requires, ns I 
found, the greatest exertion ; but at last, to my great pride, I 
succeeded in igniting the dust. The Gaucho in the Pampas 
uses a different metliod ; taking an elastic stick about eighteen 
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inches long, he presses one end on his breast, and the other 
pointed end into a hole in a piece of wood, and then rapidly 
turns the curved part, like a carpenter’s centre-bit The 
Tahitians, having made a small fire of sticks, placed a score of ’ 
stones, of about the size of cricket-balls, on the burning wood. 
In about ten minutes the slicks were consumed, and the 
stones hot. They had previously folded up in small parcels of 
leaves, pieces of beef, fish, ripe and unripe bananas, and the 
tops of the Avild arum. These gi-een parcels were laid in a 
layer between two la)'ers of the hot stones, and the hole tlien 
covered up "with earth, so that no smoke or steam could escape. 
In about a quarter of an hour, the whole was most deliciously 
cooked. The choice green parcels were now laid on a cloth 
of banana leaves, and with a cocoa-nut shell we drank the 
cool water of the running stream ; and thus we enjoyed our 
rustic meal. 

I could not look on the surrounding plants without admira- 
tion. On every side were forests of banana; the fruit of 
which, though serving for food in various ways, lay in heaps 
decaying on the ground. In front of us there was an exten- 
sive brake of "wild sugar-cane ; and the stream was shaded by 
the dark-green knotted stem of the ava, — so famous in former 
days for its powerful intoxicating effects. I che%ved a piece, 
and found that it had an acrid and unpleasant taste, which 
would have induced an}' one at once to have pronounced it 
poisonous. Thanks to the missionaries, this plant now thrives 
only in these deep ravines, innocuous to every one. Close by 
I saw the \vild arum, the roots of which, w'hen well baked, are 
good to eat, and the young leaves bett(ir than spinach. There 
was the wild yam, and a liliaceous- plant called Ti, which 
grows in abundance, and has a soft biwvn root, in shape and 
size like a huge log of wood ; this served us for dessert, for it 
is as sweet as treacle, and with a pleasant taste. There w'ere, 
moreover, several other wild fruits and useful vegetables. 
Tlie little stream, besides its cool w'ater, produced eels and 
cray-fish. I did indeed admire this scene, W’hen I compared 
it 'with an uncultivated one in the temperate zones. I felt 
the force of the remark, that man, at least savage man, wth 
his reasoning powers only partly developed, is the child of the 
tropics. 

As the evening drew to a close, I strolled beneath the , 
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gloomy shade of the bananas up the course of the stream. 
My walk was soon brought to a close by coming to a waterfall 
between two and three hundred feet high ; and again above 
this there Avas another. I mention all these waterfalls in this 
one brook, to give a general idea of the inclination of the 
land. In the little recess where the water fell, it did not 
appear that a breath of wind had ever blo^\•n. The thin edges 
of the great leaves of the banana, damp •with spray, were 
imbroken, instead of being, as is so generally the case, split 
into a thousand shreds. From our position, almost suspended 
on'the mountain-side, there were glimpses into the depths of 
the neighbouring vallej'S ; and the lofty points of the central 
mountains, towering up nithin sixtj' degrees of the zenith, 
hid half the evening skj'. Thus seated, it -W’as a sublime 
spectacle to watch the shades of night gradually obscuring the 
last and highest pinnacles. 

Before w'e laid ourselves down to sleep, the elder Tahitian 
fell on his knees, and with closed eyes repeated a long prayer 
in his native tongue. He prayed as a Christian should do, 
with fitting reverence, and without the fear of ridicule or any 
ostentation of piety. At our meals neither of the men would 
taste food without sa}ing beforehand a short grace. Those 
traveUers who think that a Tahitian prays only when the 
eyes of the missionary are fixed on him should have slept 
with us that night on the moimtain-side. Before morning it 
rained very heavily ; but the good thatch of banana-leaves 
kept us dry. 

November \Qlk . — At daylight my friends, after their morning 
prayer, prepared an excellent breakfast in the same manner 
as in the evening. They themselves certainly partook of it 
largely ; indeed I never saw' any men eat near so much. I 
suppose such enormously capacious stomachs must be the 
effect of a large part of their diet consisting of fruit and 
vegetables, which contain, in a given bulk, a compamtively 
small portion of nutriment. Unwittingly, I was the means of 
my companions breaking, as I afterwards learned, one of their 
own law's and resolutions ; I took with me a flask of spirits, 
which they could not refose to partake of; but as often as 
they, drank a little, they put their fingers before their mouths, 
and uttered the w'ord " Missionary." About two years ago, 
although the use of the ava was prevented, drunkenness from 
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the introduction of spirits became very prevalent. The 
missionaries prevailed on a few good men, who saw that 
their country was rapidly going to ruin, to join with them in 
a Temperance Society. From good sense or shame, all the 
chiefs and the queen were at last persuaded to join. Imme- 
diately a law was passed that no spirits should be allowed to 
be introduced into the island, and that he who sold and he 
who bought the forbidden article should be punished by a 
fine. With remarkable justice, a certain period was allowed 
for stock in hand to be sold, before the law came into eifect. 
But when it did, a general search was made, in which even 
the houses of the missionaries were not exempted, and all the 
ni’flf (as the natives call all ardent spirits) Avas poured on the 
ground. When one reflects on the effect of intemperance on 
the aborigines of the two Americas, I think it Arill be ac- 
knowledged that evciy Avell-irisher of Tahiti oavcs no common 
debt of gratitude to the missionaries. As long as the little 
island of St Helena remained under the government of the 
East India Company, spirits, owing to the grc<at injury' they 
had produced, were not allorved to be imported; but Arine Avas 
supplied from the Cape of Good Flope. It is rather a striking, 
and not very gratifjing fact, that in the same year that spirits 
Avere alloAved to be sold in St Helena, their use Avas banished 
from Tahiti by the free A\ill of the people. 

After breakfast AA'e proceeded on our journey. As my 
object Avas merely to see a little of the interior scenery, Ave 
returned by another track, AA-hich descended into the main 
valley loAver doAA’n. For some distance Ave AA'ound, by a most 
intricate path, along the side of the mountain AA’liich formed 
the valle}'. In the less precipitous parts Ave passed through 
extensive groves of the- AA'ild banana. The Tahitians, Avith 
their naked, tattooed bodies, their heads ornamented Avith 
floAvers, and seen in the dark shade of these groves, Avould 
have formed a fine picture of man inhabiting some primeval 
land. In our descent AA'e folloAA'ed the line of ridges ; these 
Avere exceedingly narroAv, and for considerable lengths steep 
as a ladder ; but all clothed AAith vegetation. The exti'erae 
care necessary in poising each step rendered the Avalk fatigu- 
ing. I did not cepse to AA'onder at these ravines and precipices ; 
Avhen vieAving the country from one of the knife-edged ridges, 
the point of support AA’as so small that the effect Avas nearly 
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the same as it must be from a balloon. In this descent we had 
to use ropes onlj' oncej at the point where we entered the main 
valley. -We slept under the same ledge of rock where we had 
dined the day before ; the night was dne, but from the depth 
and narrowness of the gorge, profoundly dark. 

Before actually seeing this country, I found it difficult to 
understand two facts mentioned by Ellis — namely, that after 
the murderous battles of former times, the surxivors on the 
conquered side retired into the mountains, where a handful of 
men could resist a multitude. Certainly half-a-dozen men, at 
the spot where the Tahitian reared the old tree, could easily 
have repulsed thousands. Secondly, that after the introduc- 
tion of Christianity, there were wild men who lived in ,the' 
mountains, and whose retreats were unknown to the more 
civilised inhabitants. 


November ZOtk . — In the morning we started early, and 
reached Matavai at noon. On the road we met a large party 
of noble athletic men going for wild bananas. I found that the 
ship, on account of the difficulty in watering, had moved to 
the harbour of Papawa, to which place I immediately Avalked. 
This is a very pretty spot. The cove is smTounded by reefs, 
and the water as smooth as in a lake. The cultivated ground, 
with its beautiful productions, interspersed "irith cottages, 
comes close doum to the water’s edge. 

From the varying accounts which I had read before reach- 
ing these islands, I was very anxious to form, from my own 
observation, a judgment of their moral state— although such 
judgment .would necessarily be very imperfect. First impres- 
sions at all times very much depend on one’s previously 
acquired ideas. My notions were drawm from Ellis’s Poly- 
nesian Researches— an admirable and most interestine work 
but naturally looking at everything under a favom-able point 
of view ; from Beechey’s Voyage; and from that of Kotzebue, 
which IS strongly adverse to the whole missionary system. 
He who compares these three accounts vill, I think, form a 
tolerably accurate conception.of the present state of Tahiti 
One of my impressions, which I took from the two last 
authonties, was decidedly incoreect — ^viz., that the Tahitians 

^i'^edin fear of the mission- 
iies. Of the latter feeling I saw no ti-ace, unless, indeed, 
fear and respect be confounded under one name. Instead of 
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discontent .being a common feelings it would be difficult in 
Europe to pick out of a crowd half so many merry and happy 
faces. The prohibition of the flute and dancing is inveighed 
against as wrong and foolish — the more than Presbyterian 
manner of keeping the Sabbath is looked at in a similar light. 
On these points I Avill not pretend to offer any opinion in 
opposition to men who have resided as many years as I Avas 
days on the island. 

On the whole, it appears to me that the morality and 
religion of the inhabitants are highly creditable. There are 
many who attack, even more acrimoniously than Kotzebue, 
both the missionaries, their system, and the effects produced 
by it. Such reasoners never compare the present state, Avitli 
that of the island only twenty years ago ; nor even Avith that 
of Europe at this day ; but they compare it Avith the high 
standard of Gospel perfection. They expect the missionaries 
to effect that Avhich the Apostles themselves failed to do. 
Inasmuch as the condition of the people falls short of this 
high standard, blame is attached to the missionary, instead of 
credit for that Avhich he has effected. They forget, or AAdll not 
remember, that human sacriflces, and the poAver of an idola- 
trous priesthood — a system of profligacy unparalleled in any 
other part of the Avorld — infanticide a consequence of that 
system — ^bloody Avars, Avhere the conquerors -spared neither 
Avomen nor children — that all these have been abolished; 
and that dishonesty, intemperance, and licentiousness have 
been greatly reduced by the introduction of Christianity. In 
a voyager to forget these things is base ingratitude ; for 
should he chance to be at the point of shipAATeck on some 
unknoAATA coast, he will most devoutly pray that the lesson of 
the missionary may have extended thus far. 

In point of morahty, the virtue of the Avomen, it has been 
often said, is most open to exception. But before they are 
blamed too severely, it Avill be Avell distinctly to call to mind 
the scenes described by Captain Cook and Mr Banks, in AA'hich 
the grandmothers and mother's of the present race played a 
part. Those who are most severe should consider hoAV much 
of the morality of the women in Europe is oAving to the system 
early impressed by mothers on their daughters, and hoAv much 
in each individual case to the precepts of religion. But it is 
useless to argue against such reasoners ; I believe that, dis- 
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appointed in not finding the field of licentiousness quite so 
open as fonnevly, they vill not give credit to a morality which 
they do not Avish to practise, or to a religion which they under- 
A'alue, if not despise. 

Sunday, November Z^nd . — The harbour of Papi^te, where 
the queen resides, may be considered as the capital of the 
island ; it is also the seat of government, and the chief re- 
sort of shipping. Captain Fitz Roy took a party there this 
day to hear divine service, first in tlie Tahitian language, and 
afterwards in our own. Mr Pritchard, the leading missionary in 
the island, performed the seiwice. The chapel consisted of a 
large airy framework of Avood ; and it Avas filled to excess by 
tidy, clean people, of all ages and both sexes. I Avas rather 
disappointed in the apparent degree of attention; but I 
believe my expectations Avere raised too high. At all events 
the appearance Avas quite equal to that in a country church in 
England. The singing of the hymns Avas decidedly very 
pleasing; but the language from the pulpit, although fluently 
delivered, did not sound Avell ; a constant repetition of Avords 
Kke "/ate /a, mala viai,” rendered it monotonous. After 
English seiwice a party returned on foot to Matavai. It was 
a pleasant Avalk, sometimes along the sea-beach and sometimes 
under the shade of the many beautiful trees. 

About tAvo years ago a small vessel under English colours 
was plundered by some of the inhabitants of the Loav 
f J dominion of the Queen 

t \ believed that the perpetrators were 
instigated to this act by some indiscreet laAvs issued by 
■ her majesty. The British Government demanded com- 

and a sum of nearly 
S o" the first 

ro»! Commodore at Lima ordered 

C ptain Fitz Roy to inquire concerning this debt and to 
toand «Ha&clion if it wei-e not ^d. ■ Gpt^ FiS 

y accoi^gly requested an interview with the Oueen 
Pomm, smce ferrona from tile ill-treatment she iS re 
ceiv^ ftom the French; and a parliiunent was hdd to 

Stkn?" ’Si?'’”- »" ‘k' Prinei^dfeft S 

attemnf f ’ J"** •?"' astemfiled. I “ II nS 

attempt to descnbe what took nlace aftov* ^ ^ 

actount given by aptain Fitrnojf “it' 
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appeared^ liad not been paid ; perliaj)s the alleged reasons 
were rather equivocal ; but othenvise I cannot sufficiently 
express our general surprise at the extreme good sense, 
the reasoning powers, moderation, candour, and prompt 
resolution, which ivcrc displayed on all sides. I believe 
we all left the meeting with a very different opinion of 
the Tahitians from what we entertained when we entered. 
The chiefs and people resolved to subscribe and complete 
the sum which Avas Avanting; Captain Fitz Roy urged that 
it Avas hard that their private propertj’ should be sacrificed 
for the crimes of distant islanders. They replied that 
they Avere grateful for his consideration, but that Pomarc 
Avas their Queen, and that they Averc determined to help 
her in this her difficulty. This resolution and its prompt 
execution, for a book Avas opened c.nrlj' the next morning, 
made a perfect conclusion to this very remarkable scene 
of loyalty and good feeling. 

After the main discussion Avas ended, several of the 
chiefs took the opportunity of asking Captain Fitz. Roy 
many intelligent questions on international customs and 
laAvs, relating to the treatment of ships and foreigners. 
On some points, as soon as the decision AA'as made, the laAv 
Avas issued verbally on the spot. This Tahitian parliament 
lasted for seveml hours; and AA'hen it Avas over Caphiin 
Fitz Roy inAited Queen Ponic-ire to pay the Beagle a Aisit. 

November Zoth. — In the evening four boats Avere sent for 
her m.T.jesty; the ship Avas dressed Anth flags, and the 
3'ards manned on her coming on board. She Avas accom- 
panied bj’ most of the chiefs. The behaAiour of all Avas 
very proper: they begged for nothing, and seemed much 
pleased AAith Captain Fitz Ro3’’s presents. The Queen is 
a large aAvkAA’ard Avoman, AAithout any beaut 3 ', grace, or 
dignity. She has onl3' one royal attribute ; a perfect im- 
moA’ability of expression under all circumstances, and that 
mther a sullen one. The rockets Avere most admired; and 
a deep " Oh ! " could be heard from the shore, all round 
the dark ba3f, after each explosion. The sailors' songs 
Avere also much admired; and the Queen said she thought 
that one of the most boisterous ones certainly could not 
be a hymn ! The ro3'nl party did not return on shore till 
past midnight, 
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Novmber Z6ift. — In tlie evening, wth a gentle land- 
breeze, a course was steered, for New Zealand; and as the 
sun set we had a farewell ^'iew of the mountains of Tahiti 
— the island to which every voyager has offered up his 
tribute of admiration. 

December IQth. — In the evening we saw in the distance 
New Zealand. We may now consider that we have nearly 
crossed the Pacific. It is necessary to sail over this great 
ocean to comprehend its immensity. Mo\dng quickly on- 
wards for weeks together, we meet uith nothing but the same 
blue, profoundly deep, ocean. Even within the archipelagoes, 
the islands are mere specks, and far distant one from the 
other. Accustomed to look at maps drawn on a small 
scale, where dots, shading, and names are crow’ded together, 
we do not rightly judge how infinitely small tlie proportion 
of dry land is to the water of this vast expanse. The 
meridian of the Antipodes has likewise been passed; and 
now every league, it made us happy to think, was one 
league nearer to England. These Antipodes call to one’s 
mind old recollections of childish doubt and wonder. Only 
the other day I looked forward to this airy barrier as a 
definite point in our voyage homewards; but now I find 
it and all such resting-places for the imagination are like 
stiaclows, whicli a man moving onwards cannot catch. A 
pie of -wind lasting for some days has lately given us full 
leisure to measure the future stages in our long homeward 
vo^ge, pd to ^vish most earnestly for its tei-mination. 

^ the 'morning we entered the 
Bay of Islands, and being becalmed for some hours near 

anchorage till the middle 
of the day. The country is hilly, ,vith I smooth outline 
and is de^ly intei-sected by numerous arms of the sea 
extending from the bav. The surface annears from o 
tance as if clothed wth coarse pasture b^rt this^n^r,?t]f •' 
nothing but fern. On the more^ dSnt Mis as weK • ' 
parts of the valleys, there is a good deal of woodland 
general tint of the landseane ic o k • ™°“***’^®* the 
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at anchor, and a canoe eveiy now and then crossed from 
shore to shore ; vdth these excei)tions, an air of extreme 
quietness reigned over the whole district. Only a single 
canoe came alongside. Tliis, and the aspect of the whole 
scene, afforded a remarkable and not very pleasing contrast 
with our joyful and boisterous welcome at Tahiti. 

In the afternoon we went on shore to one of the larger 
groups of houses, which yet hardly deserves the title of a 
village. Its name is Pallia: it is the residence of the 
missionaries ; and there are no native residents except 
servants and labourers. In the vicinity of the Bay of 
Islands the number of Englishmen, including their families, 
amounts to between two and three hundred. All the 
cottages, many of which are whitewashed, and look very 
neat, are the proj^rty of the English. The hovels of the 
natives are so diminutive and paltry that they can scarcely 
be perceived from a distance. At Pahia it was quite pleasing 
to behold the English flowers in the gardens before the 
houses ; there were roses of several kinds, honeysuckle, 
jasmine, stocks, and w’hole hedges of sweetbriar. 

December 22nd . — In the morning I Avent out walking ; but 
I soon found that the country was very impracticable. All 
the hills are thickly covered ivith tall fern, together with 
a low bush which grows like a cypress; and very little 
gi'ound has been cleared or cultivated. I then tried the 
sea-beach ; but proceeding towards either hand, my Avalk 
Avas soon stopped by salt-Avater creeks and deep brooks. 
The communication betAveen the inhabitants of the different 
parts of the bay is (as in Chiloe) almost entiiely kept up 
by boats. I Avas surprised to find that almost every hill 
Avhich I ascended had been at some fonner time more 
or less fortified. The summits Avere cut into steps or 
successive terraces, and frequently they had been protected 
by deep trenches. I afterwai’ds observed that the principal 
hills inland in like manner shoAved an artificial outline. 
These are the pahs, so frequently mentioned by Captain 
Cook under the name of hippah ” ; the difference of sound 
being oAving to the prefixed article.' 

That the pahs had formerly been much used Avas evident 
from the piles of shells, and the pits in Avhich, as I Avas 
informed, sAveet potatoes used to be kept as a reserve. As 
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there was no Avater on these hills, the defenders could 
never have anticipated a long siege, but only a hurried 
attack for plunder, against Avhich the successive terraces 
Avould have afforded good protection. The general intro- 
duction of firearms has changed the whole system of war- 
fare; and an exposed situation on the top of a hill is noAV 
Averse than useless. Tlie pahs in consequence are, at the 
present day, always built on a lev'el piece of ground. They 
consist of a double stockade of thick and tall posts, placed 
in a zig-zag line, so that every part can be flanked. Within 
the stockade a mound of earth is throAvn up, behind Avhich 
the defenders can rest in safety^, or use their firearms over 
it. On the level of the ground little archAvays sometimes 
pass through this breastwork, by Avhich means the defen- 
ders can craAvl out to the stockade to reconnoitre their 
enemies. The Rev. W. Williams, who gave me this account, 
added, tliat in one pahs he had noticed spurs or buttresses 
projecting on the inner and protected side of the mound 
of earth. On asking the chief the use of them, he replied, 
that if two or three of his men Avere shot, their neighbours 
AVould not see the bodies, and so be discouraged. 

^ese pahs are considered by the New Zealanders as very 
perfect means of defence; for the attacking force is never 
so Avell disciplined as to rush in a body to the stockade, 
ait It do^-n, and effect their entry. When a tribe goes 
to war, the chief cannot order one party to go here and 
another there ; but every man fights in the manner which 
best pluses himself; and to each separate individual to 
approach a stoclmde defended by firearms must appear 
should think a more warlike race of 

a sWn a. Z ™ seeing 

this^ «ie act of^Sim illustrates 

^, 0^1 ^ throAimg volleys of stones at so great and 

and ® Td ^ VSfS'!, shore 

npQS! TKic T 1 . y uncommon bold- 

&-saS“ - 

1)6 returned* and rrP t the blow must 

our 0(8™“, “f I aaw on inotance ,vith-one of 
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At the present day, from the progress of civilisation, 
there is much less warfare, except among some of the 
southern tribes. I heard a characteristic anecdote of what 
took place some time ago in the south. A missionary 
found a chief and his tribe in preparation for Avar; — their 
muskets clean and bright, and their ammunition ready. 
He reasoned long on the inutility of the Avar, and the little 
provocation Avhich had been given for it. Tne chief Avas 
much shaken in his resolution, and seemed in doubt; but 
at length it occurred to him that a barrel of his gunpoAvder 
Avas in a bad state, and that it Avould not keep much longer. 
This Avas brought forAvard as an imansAverable argument for 
the necessity of immediately declaring Avar; the idea of 
allowing so much good gunpowder to spoil Avas not to be 
thought of; and this settled the point. I Avas told by the 
missionaries that in the life of Shongi, the chief Avho visited 
England, the love of Avar was the one and lasting spring 
of every action. The tribe in Avhich he Avas a principal 
chief had at one time been much oppressed by another 
tribe, from the Thames River. A solemn oath was taken 
by the men, that Avhen their boys should groAv up, and 
they should be poAverful enough, they Avould never forget 
or forgive these injuries. To fulfil this oath appears to 
have been Shongi’s chief motive for going to England; and 
Avheu there it Avas his sole object. Presents Avere valued 
only as they could be converted into arms ; of the arts, those 
alone interested him Avhich Avere connected Avith the manu- 
facture of arms. When at Sydney, Shongi, by a strange 
coincidence, met the hostile chief of the Thames River at 
the house of Mr Marsden; their conduct A\'as civil to each 
other; but Shongi told him that Avhen again in Ncav 
Z ealand he Avould never cease to carry Avar into his country. 
The challenge Avas accepted; and Shongi on his return ful- 
filled the threat to the utmost letter. The tribe on the Thames 
River Avas utterly ' overthroAvn, and the chief to Avhom the 
challenge had been given was himself killed. Shongi, 
although harbouring such deep feelings of hatred and 
revenge, is described as having been a good-natured person. 

In the evening I Avent AA'ith Captain Fitz Roy and Mr 
Baker, one of the missionaries, to pay a visit to Kororadika ; 
Ave AA'andered about the Adllage, and saAv and conversed Avith 
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maijy of the people, both men, -vromen, and children. Look- 
ing at the New Zealander, one naturally compares him with 
the Tahitian; both belonging to the same family of man- 
kind. The comparison, however, tells heavily against the 
New Zealander. He may, perhaps, be superior in energj", 
but in every other respect his character is of a much lower 
order. One glance at their respective expressions brings 
conviction to the mind that one is a savage, the other 
a civilised man. It would be vain to seek in the whole 
of New' Zealand a person with the face and mien of the 
old Tahitian chief Utamme. No doubt the extraordinary 
maimer in wliich tatooing is here practised gives a disagree- 
able expression to their countenances. The complicated 
but sj'mmetrical figures covering the w’hole face, puzzle 
and mislead an unaccustomed eye : it is moreover probable, 
that the deep incisions, by destrojing the play of the super- 
ficial muscles, give an air of rigid inflexibihty. But, besides 
this, there is a tAvinkling in the eye w’hich cannot indicate 
anything but cunning and ferocity. 'Tlreir figures are tall 
and bulky; but not comparable in elegance "with those of 
the working-classes in Tahiti. 

Both their persons and houses are filthily dirty and offen- 
sive ; the idea of washing either their bodies or their clothes 
never seems to enter their heads. I saw a chief, w'ho was 
wearing a shirt black and matted with filth, and when asked 
how' it came to be so dirty, he replied, Avith surprise, Do 
not you see it is an old one r ” Some of the men have shirts; 
but the common dress is one or tavo large blankets, generally 
black with dirt, which are throA\Ti over their shoulders in a 
verj' inconvenient and awkw’ard fashion. A few of the prin- 
cipal chiefs have decent suits of English clothes ; but thdse 
are only Avorn on great occasions. 

December 23rd . — At a place called Waimate, about fifteen 
miles from the Bay of Islands, and midway between the 
eastern and Avestem coasts, the missionaries have pmrehased 
some land for agricultm’al purposes. I had been introduced 
to the ReA'. W. Williams, Avho, upon my expressing a Avish, 
inAited me to pay him a Ausit there. Mr Bushby, the British 
resident, offered to take me in his boat by a creek, where I 
should see a pretty waterfall, and by which means my walk 
Avould be shortened. He likeAvise procured for me a guide. 



426 


NEW ZEALAND 


Ujjon asking a neighbouring chief to recommend a man, the 
chief himself offered to go ; but his ignorance of the value of 
money -was so complete that at first he asked how many 
pounds I would give hira^ but afterwards was well contented 
■with two dollars. When I showed the chief a very small 
bundle, which I wanted carried, it became absolutely neces- 
sary for him to take a slave. These feelings of pride are 
beginning to wear away ; but fonnerly a leading man would 
sooner have died than undergone the indignity of carrying the 
smallest burden. My companion ivas a light, active man, 
dressed in a dirty' blanket, and with his face completely 
tattooed. He had formerly been a great warrior. He ap- 
peared to be on very cordial terms ■with Mr Bushby ; but at 
various times they had quarrelled violently. Mr Bushby re- 
marked that a little quiet irony ■would frequently silence any 
one of these natives in their most blustering moments. This 
chief has come and harangued Mr Bushby in a hectoring 
manner, saying, " A great chief, a great man, a friend of mine, 
has come to pay me a visit — ^you must give him something 
good to eat, some fine presents," etc. Mr Bushby has allowed 
him to finish his discoume, and then has quietly replied by 
some such ans^ver as, “"Vi^at else shall your slave do for 
you .? ” The man would then instantly, ■with a veiy comical 
expression, cease his braggadocio. 

Some time ago Mr Bushby suffered a far more serious 
attack. A chief and a party of men tried to break into his 
house in the middle 'of the night, and not finding this so easy, 
commenced a brisk firing ■with their muskets. Mr Bushby 
was slightly wounded ; but the paiiiy was at length driven 
a'way. Shortly aftenvards it was discovered Avho Avas the 
^Sfff^ssor ; and a general meeting of the chiefs Avas convened 
to consider the case. It aaus considered by the NeAv Zea- 
landers as very atrocious, inasmuch as it AVas a night attack, 
and that Mrs Bushby Avas lying ill in the house ; this latter 
circumstance, much to their honour, being considered in all 
cases as a protection. The chiefs agreed to confiscate the land 
of the aggressor to the King of England. The Avhole proceed- 
ing, hoAvever, in thus trying and punishing a cliief aa'us entirely 
Avithout precedent. The aggressor, moreover, lost caste in the 
estimation of his equals; and this aaus considered by the 
British as of more consequence than the confiscation of his land.. 



NE\V ZEALAND 


427 


As the boat Avas shoeing off, a second chief stepjjed into 
lier, who only wanted the amusement of the passage up and 
doAvn the creek. I never saAv a more horrid and ferocious ex- 
pression than this man had. It immediately struck me I had 
someAvhere seen his likeness: it ynl\ be found in Retzch's 
outlines to Schiller s ballad of Fridolin, Avhere two men are 
pushing Robert into the burning iron furnace. It is the man 
Avho has his arm on Robert's breast. Physiognomy here spoke 
the truth ; this chief had been a notorious murderer, and was 
an arrant coward to boot. At the point where the boat 
landed, Mr Bushby accompanied me a feAv hundred yards on 
the road : I could not help admiring the cool impudence of 
the hoary old villain, Avhom Ave left lying in the boat, Avhen 
he shouted to Mr Bushby, " Do not you stay long, I shall be 
tired of Avaiting here.” 

We noAv commenced our Avalk. The road lay along a w’ell- 
beaten path, bordered on each side by the tall fern, Avhich 
covers the Avhole coimtry. After travelling some miles Ave 
came to a little country village, Avhere a feAv hovels Avere 
collected together, and some patches of ground cultivated 
Avith potatoes. The introduction of the potato has been the 
most essential benefit to the island ; it is now much more 
used than any native vegetable. Ncav Zealand is favoured 
by one great natural advantage — namely, that the inhabitants 
can never perish from famine. The Avhole country abounds 
with fern ; and the roots of this plant, if not A^eiy palatable, 
yet contain much nutriment. A natiA^e can ahvays subsist on 
these, and on the shell-fish, Avhich are abundant on all parts 
of the sea-coast. The villages are chiefly conspicuous by the 
platforms, Avhich are raised on four posts, ten or tAvelve feet 
above the ground, and on Avhich the produce of the field is 
kept secure from all accidents. 

On coming near one of the huts I Avas much amused by 
seeing in due form the ceremony of rubbing, or, as it ought 
to be called, pressing noses. The Avomen, on our first 
approach, began uttering something in a most dolorous 
A^oice; they then squatted themselves down and held up 
their faces; my companion standing over them, one after 
another, placing the bridge of his nose at right angles to 
theirs, and commenced pressing. This lasted rather longer 
than a cordial shake of the hand Avith us ; and as Ave A'aiy 
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the force of the grasp of the hand in shaking, so do they in 
pressing. During tlie process thej' uttered comfortable little 
grunts, very much in the same manner as two pigs do when 
rubbing against each other. I noticed that the slave would 
press noses with any one he met, indifferently either before 
or after his master the chief. Although among these savages 
the chief has absolute power of life and death over his slave, 
yet there is an entire absence of ceremony between them. 
Mr Burchell has remarked the same thing in Southern Africa, 
with the rude Bachapins. Where civilisation has arrived at a 
certain point, complex formalities arise between the different 
grades of society : thus at Tahiti all were formerly obliged to 
uncover themselves as low as the waist in the presence of the 
king. 

The ceremony of pressing noses having been duly com- 
.pleted with all present, we seated ourselves in a circle in the 
front of one of the hovels, and rested there half-an-hour. All 
the hovels have nearly the same form and dimensions, and 
all agree in being filthily dirty. Tliey resemble a cow-shed 
•with one end open, but having a partition a little w’ay Avithin, 
A\1th a square hole in it, making a small gloomy chamber. In 
this the inhabitants keep all their property, and Avhen the 
Aveather is cold they sleep there. They eat, hoAvever, and 
pass their time in the open part in front. My guides having 
finished their pipes, we continued our Avalk. The path led 
through the same undulating country, the Avhole uniformly 
clothed as before Avith fern. On our right hand Ave had a 
sei’pentine river, the banks of Avhich Avere fringed Avith trees, 
and here and there on the hillsides there Avas a clump of 
w’ood. The Avhole scene, in spite of its gi*een colour, had 
rather a desolate aspect. The sight of so much fern im- 
presses the mind A\1th an idea of sterilit}^ ; this, hoAvever, is 
not correct ; for AAliereA'er the ferai gi'OAA's thick and breast- 
high, the land by tillage becomes pi*oductive. Some of the 
residents think that all this extensive open country originally 
Avas covered Avith forests, and that it has been cleared by 
fire. It is said that, by digging in the barest spots, lumps 
of the kind of resin AA’hich floAvs from the kauri pine are 
frequently found. The natives had an evident motive in 
clearing the country ; for the fern, formerly a staple article 
of food, flourishes only in the open cleared tracks. The 
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. almost entire absence of associated grasses^ Avhich fonns so 
remarkable a feature in the vegetation of this island^ may * 
perhaps be accounted for by the land having been aborigin-' 
ally covered Avith forest-trees. 

The soil is volcanic : in several parts we passed over slaggy 
lavas, and craters could clearly be distinguished on several of 
the neighbouring hills. Although the scenery is noAvhere 
beautiful, and only occasionally pretty, I enjoyed my Avalk. 

I should have enjoyed it more if my companion, the chief, 
had not possessed extraordinary conversational powers. I 
knew only three words: ^^good,” "bad,” and "yes and with 
these I ansAvered all his remarks, without, of course, having 
understood one Avoi'd he said. This, hoAvever, Avas quite 
sufficient : I A\'as a good listener, an agi-eeable person, and he 
never ceased talking to me. 

At length Ave reached Waimate. After having passed oA’^er 
so many miles of an uninhabited useless country the sudden 
appearance of an English farmhouse, and its Avell-dressed 
fields, placed there as if by an enchanter’s AA’and, Avas exceed- 
ingly pleasant. Mr Williams not being at home, I received 
in Mr DaAues’ house a cordial Avelcome. After drinking tea 
Avith his family party, Ave took a stroll about the farm. At 
Waimate there are three large houses, AA'here the missionary 
gentlemen, Messrs Williams, DaAues, and Clarke, reside ; and 
near them are the huts of the native labourers. On an adjoin- 
ing slope, fine crops of barley and Avheat Avere standing in full 
ear ; and in another part, fields of potatoes and clover. But 
I cannot attempt to describe all I saAv; there Avere large 
gardens, with eveiy fruit and vegetable Avhich England pro- 
duces; and many belonging to a wanner clime. I may 
instance asparagus, kidney beans, cucumbers, rhubarb, apples, 
pears, figs, peaches, apricots, grapes, olives, goosebenies, 
currants, hops, gorse for fences, and English oaks ; also many 
kinds of floAvers. Around the farmyard there Avere stables, 
a thrashing-bam Avith its AvinnoAAring machine, a blacksmith's 
forge, and on the ground ploughshares and other tools : in 
the middle was that happy mixture of pigs and poultry, lying 
comfortably together, as in every English farmyard. At the 
distance of a fcAV hundred yards, AA'here the AA-ater of a little 
rill had been dammed up into a pool, there Avas a large and 
substantial AA'ater-mill. 
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All this is very surprising, when it is considered that five 
years ago nothing but the fern flourished here. Moreover, 
native ■workmanship, taught by the missionaries, has effected 
this change ; — the lesson of the missionary is the enchanter’s 
Avand. The house had been built, the Avindows framed, the 
fields ploughed, and CA'en the trees grafted by the Ncav 
Zealander. At the mill, a Ncav Zealander avus seen poAvdered 
AA’liite Avith flour, like his brother miller in England. Wren 
I looked at this aa-IioIc scene, I thought it admirable. It AA'as 
not merely that England aa’us brought viA'idlj' before my mind; 
yet, as the cvenmg dreAv to a close, the domestic sounds, the 
flelds of corn, the distant undulating country Avith its trees 
might Avell have been mistaken for our fatherland : nor aams 
it the triumphant feeling at seeing Avhat Englishmen could 
effect ; but rather the higli hopes thus inspired for the future 
progress of this fine island. 

Several young men, redeemed by the missionaries from 
slavery, Avere employed on the farm. They Avere dressed in 
a shirt, jacket, and trousers, and had a respectable appear- 
ance. Judging from one trifling anecdote, I should think 
they must be honest. When AA’alking in the fields, a young 
labourer came up to Mr DaA’ies, and gave him a knife and a 
gimlet, saying that he had found them on the road, and did 
not knoAV to Avhom they belonged ! These j’oung men and 
boys appeared very merry and good-humoured. In the even- 
ing I saAV a party of them at cricket : AA'hen I thought of the 
austerity of AA'hieh the missionaries haA’^e been accused, I 
Avas amused by obserA'ing one of their oAvn sons taking an 
active part in the game. A more decided and pleasing 
change AA’as manifested in the j'oung Avomen, Avho acted as 
serA’ants AAithin the houses. Their clean, tidy, and healthy 
appearance, like that of dairymaids in England, formed a 
wonderful contrast Avith the AVomen of the filthy hovels in 
Kororadika. The AA’iA’es of the missionaries tried to persuade 
them not to be tatooed ; but a famous operator having an’iA’ed 
from the south, they said, “ We really must just have a feAV 
lines on our lips ; else AA’hen aa’c groAv old, our lips aaiU shrivel, 
and Ave shall be so very ugly.” There is not nearly so much 
tattooing as formerly; but as it is a badge of distinction 
betAveen the chief and the slaA’e, it Avill probably long be prac- 
tised. So soon does any' train of ideas become habitual, that 
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the missionaries told me that even in their eyes a plain face 
looked mean^ and not like that of a New Zealand gentleman. 

Late in the evening I went to Mr Williams* house^ where I 
passed the night. I found there a large party of children, 
collected together for Christmas Day, and all sitting round a 
table at tea, I never saw a nicer or more merry group ; and 
to think that this was in the centre of the land of cannibal- 
ism, murder, and all atrocious crimes! The cordiality and 
happiness so plainly pictured in the faces of the little circle, 
appeai’ed equally felt by the older persons of the mission. 

December Zith . — In the morning priiyers were read in the 
native tongue to the whole family. After breakfast I 
rambled about the gardens and fann. This was a market- 
day, when the natives of the surrounding hamlets bring 
their potatoes, Indian com, or pigs to exchange for blankets, 
tobacco, and sometimes, through the persuasions of the 
missionaries, for soap. Mr Davies’ eldest son, Avho manages 
a farm of his o\m, is the man of business in the market. 
Tlie children of the missionaries, who came while young to 
the island, understand the language better than their parents, 
and can get anything more readily done by the natives. 

A little before noon Messrs Williams and Davies walked 
vnth. me to part of a neighboming forest, to show me the 
famous kauH pine. I measured one of these noble trees, and 
found it thirty-one feet in circumference above the roots. 
There was another close by, which I did not see, thirty-three 
feet ; and I heard of one no less than forty feet. These trees 
are remarkable for their smooth cylindrical boles, which run 
up to a height of sixty, and even ninety feet, with a nearly 
equal diameter, and without a single branch. The crown of 
branches at the summit is out of all propoi*tion small to the 
trunk ; and the leaves are likewise small compared with the 
branches. Tlie forest was here almost composed of the kauri; 
and the largest trees, from the parallelism of their sides, stood 
up like gigantic columns of wood. The timber of the kauri 
is the most valuable production of the island; moreover, a 
quantity of resin oozes from the bark, which is sold at a penny 
a pound to the Americans, but its use was then unknown. 
Some of the New Zealand forests must be impenetrable to an 
extraordinary degree. Mr Matthews informed me th/it one 
forest, only thirty-four miles in width, and separating two 
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inhabited districts, liad only lately, for the first time, been 
crossed. He and another missionary, each M’ith a parlj* of 
about fifty men, undertook to open a road ; but it cost them 
more than a fortnight's labour ! In the woods I saw very few 
birds. With regard to animals, it is a most rcmark.iblc fact 
that so large an island, extending over more than 700 miles 
in latitude, and in many parts ninety broad, with varied 
stations, a fine climate, and land of all heights, from 14,000 
feet downw/irds, with the exception of a small rat, did not 
jiossess one indigenous animal. The several species of that 
gigtantic genus of birds, the Dchiornis, seem here to have 
replaced mainmiferous quadrujicds, in the same manner as 
the reptiles still do at the Galapagos Archipelago. It is said 
that the common Nonva)' rat, in the slmrt sp.'icc of two years, 
annihilated in this northeni end of the island the New Zcalaiul 
species. In many jilaces I noticed several sorts of weeds, 
w'hich, like the rats, I was forced to own as counttymien. A 
leek has overrun whole districts, and will prove very trouble- 
some, but it was imported ns a favour by a French vessel. 
The common dock is also widely disseminated, and will, I 
fear, for ever remain a proof of the rascality of an English- 
man, who sold the seeds for those of the tobacco plant. 

On returning from our pleasant walk to the house, I dined 
with Mr Williams ; and then, a horse being lent me, I returned 
to the Bay of Islands. I took leave of the missionaries, uilh 
thankfulness for their kind welcome, and with feelings of 
high respect for their gentlemanlike, useful, and upright 
characters. I think it would be difiicull to find a body of 
men better adapted for the high office which they fulfil. 

Chmlmas Dai /. — In a few more days the fourth year of our 
absence from England will be completed. Our first Christmas 
Day was spent .at Pljanouth ; the second at St Martin’s Cove, 
near Cape Horn ; the third at Port Desire, in Patagonia ; the 
fourth at anchor in a wild harbour in the peninsula of Tres 
Montes ; this fifth here ; and the next, I trust in Providence, 
will be in England. We attended divine sciwice in the chapel 
of Pallia ; part of the sen’icc being read in English, and part 
in the native language. "Vniilst at New Zealand we did not 
hear of any recent acts of cannibalism ; but Mr Stokes found 
burnt human bones strewed round a fireplace on a small island 
near the anchorage; but these remains of a comfortable 



WAIOMIO 


433 


banquet might have been lying there for several years. It 
is probable that the moral state of the people vill rapidly 
improve. Mr Bushby mentioned one pleasing anecdote as a 
proof of the sincerity of some^ at least, of those who profess 
Christianity. One of liis young men left him, who had been 
accustomed to read prayers to the rest of the servants. Some 
weeks aftenvards, happening to pass late in the evening by 
an out-house, he saw and heard one of his men reading the 
Bible •with difficulty by the light of the fire to the others. 
After this the party knelt and prayed : in their prayers they 
mentioned Mr Bushby and his family, and the missionaries, 
each separately in his respective district. 

December Z6th . — Mr Bushby offered to take -Mr Sulivan and 
myself in his boat some miles up the river to Cawa-Cawa ; and 
proposed afterivards to walk on to the village of Waiomio, 
where there are some curious rocks. Folio-wing one of the 
arms of the bay, we enjoyed a pleasant row, and passed 
through pretty scenery, until we came to a village, beyond 
which the boat could not pass. From this place a chief and 
a party of men volunteered to walk •\nth us to Waiomio, a 
distance of four miles. Tlie chief was at this time rather 
notorious from having lately hung one of his wives and a slave 
for adultery. WTien one of the missionaries remonstrated with 
him he seemed surprised, and said he thought he was exactly 
following the English method. Old Shongi, w'ho happened 
to be in England during the Queen’s trial, expressed great 
disapprobation at the -whole proceeding : he said he had five 
wives, and he would rather cut off all- their heads than be so 
much troubled about one. Lea\'ing this -village, we crossed 
over to another, seated on a hillside at a little distance. The 
daughter of a chief, who -was still a heathen, had died there 
five days before. The hovel in which she had expired had 
been burnt to the ground ; her bodyi being enclosed between 
two small canoes, was placed upright on the ground, and pro- 
tected by an enclosure bearing wooden images of their gods, 
and the whole was painted bright red, so as^to be conspicuous 
from afar. Her gown was fastened to the coffin, and her hail 
being cut off was cast at its foot. The relatives of the family 
had tom the flesh off their arms, bodies, and faces, so that 
they were covered -with clotted blood; and the old women 
looked most filthy, disgusting objects. On the folio-wing day 
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some of the officers visited this place^ and found the women 
still howling and cutting themselves. 

We continued our walk, and soon reached Waiomio. Here 
there are some singular masses of limestone, resembling 
ruined castles. These rocks have long served for burial- 
places, and in consequence are held too sacred to be ap- 
proached. One of the young men, however, cried out, 
" Let us all be brave,” and ran on ahead ; but when within 
a hundred yards, the whole party thought better of it, and 
stopped short. With perfect indifference, however, they 
allowed us to examine the whole place. At this village 
we rested some hours, during which time there was a long 
discussion with Mr Bushby, concerning the right of sale of 
cei’tain lands. One old man, who appeared a perfect gene- 
alogist, illustrated the successive possessors by bits of stick 
driven into the ground. Before leaving the houses a little 
basketful of roasted sweet potatoes was given to each of our 
party ; and we all, according to the custom,' carried them away 
to eat on the road. I noticed that among the women em- 
ployed in cooking there was a man-slave ; it must be a 
humiliating thing for a man in this warlike countiy to be 
employed in douig that Avhich is considered as the lowest 
woman's work. Slaves are not allowed to go to war ; but 
this, perhaps, can hardly be considered as a hardslu2}. 1 
heard of one poor wetch, who, during hostilities, ran away 
to the op2)ositc jjarty ; being met by two men, he w'as im- 
mediately seized ; but as they could not agree to whom he 
should belong, each stood over him wth a stone hatchet, and 
seemed determined that the other at least should not take 
him away alive. The poor rnan, almost dead with fright, W’as 
only saved by the address of a chiefs "wife. We afterwards 
enjoyed a pleasant -walk back to the boat, but did not reach 
the ship till late in the evening. 

December SOifi , — In the afternoon we stood out of the Bay 
of Islands, on our course to Sydney. I believe we were all 
glad to leave New Zealand. It is not a pleasant place. 
Amongst the natives there is absent that chaiming simplicity 
which is found at Tahiti ; and the greater part of the English 
are the veiy refuse of society. Neither is the country itself 
attractive. I look back but to one bright spot, and that is 
Waimate, ■with its Christian inhabitants. 
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SYDNEY — EXCURSION TO BATHURST ASPECT OF THE WOODS — PARTY 

OF NATIVES — GRADUAL EXTINCTION OF THE ABORIGINES — IN- 
FECTION GENERATED BY ASSOCIATED MEN IN HEALTH BLUE 

MOUNTAINS VIEW OF THE GRAND GULF-LIKE VALLEYS — THEIR 

ORIGIN AND FORMATION BATHURST, GENERAL CIVILITY OF 

THE LOWER ORDERS STATE OF SOCIETY VAN DIEMEN’s LAND 

HOBART TO^VN ABORIGINES ALL BANISHED — MOUNT WEL- 
LINGTON — KING George’s sound — cheerless aspect of the 

COUNTRY BALD HEAD, CALCAREOUS CASTS OF BRANCHES OF 

TREES — PART\' OF NATIVES — LEAVE AUSTRALIA. 

N'UARY 12///, 18.S6. — Early in the morning a 
light air carried us towards the entrance of Port 
Jackson. Instead of beholding a vei'dant country, 
interspersed Avith fine houses, a sti’aight line of 
yelloArish cliff brought to our minds the coast of 
Patagonia. A solitaiy^ lighthouse, built of Avhite stone, alone 
told us that we Avere near a great and populous city. Having 
entered the harbour, it appears fine and spacious, Avith cliff- 
formed shores of horizontally stratified sandstone. The nearly 
level country is covered Avith thin scrubby trees, bespeaking 
the curse of sterility. Proceeding farther inland, the countiy 
improA'es : beautiful Adllas and nice cottages are- here and 
there scattered along the beach. In the distance stone 
houses, tAVo and three storeys high, and Arindmills standing 
on the edge of a bank, pointed out to us the neighbourhood 
of the capital of Australia. 

At last Ave anchored AAithin Sydney CoA’^e. We found the 
little basin occupied by many large ships, and suiTounded by 
Avarehouses. In the evening I Avalked through the toAvn, and 
returned full of admiration at the Avhole scene. It is a most 
magnificent testimony to the poAver of the British nation. 
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Here, in a less promising countiy, scores of years have done 
many times more than an equal number of centuries have 
effected in South America. My first feeling Avas to congratu- 
late myself that I Avas born an Englishman. Upon seeing 
more of the toAvn afterwards, perhaps my admiration fell a 
little ; but yet it is a fine toAA'n. The streets are regular, 
broad, clean, and kept in excellent order; the houses are 
of a good size, and the shops Avell furnished. It may be 
faithfully compared to the large suburbs Avhich stretch out 
from London and a feAv otlier great toAvns in England ; but 
not even near London or Birmingham is there an appearance 
of such rapid groAvth. Tlie number of large houses and other 
buildings just' finished aa'us truly surprising; nevertheless, 
every one complained of the high rents and difficulty in pro- 
curing a house. Coming from South America, Avhere in the 
toAvns every man of propei'ty is knoAvn, no one thing surprised 
me more than not being able to ascertain at once to Avhom 
this or that carriage belonged. 

I hii'ed a man and tAvo hoi'ses to take me to Bathurst, a 
A'illage about one hundred and tAA'enty miles in the interior, 
and the centre of a great pastoral district. By this means I 
hoped to gain a general idea of the appearance of the country. 
On the morning of the 16th (January) I set (Jut on my ex- 
cursion. The first stage took us to Paramatta, a small countiy 
toAvn, next to Sydney in importance. The roads Avere excel- 
lent, and made upon the Macadam principle, Avhinstone having 
been brought for the purpose from the distance of several miles. 
In all respects there Avas a close resemblance to England : 
jAerhaps the alehouses here AA-ere more numerous. The iron 
gang!?, or jiarties of convicts aaJio have committed here some 
offence, appeai-ed the least like England ; they Avere AA'orking 
in chains, uiAder the charge of sentries Avith loaded arms. The 
poAver Avhich the Government possesses, by means of forced 
labour, of at once opening good roads throughout the countiy 
has been, I believe, one main cause of the early prosperity of 
this colony. I slept at night at a very comfortable inn at 
Emu feriy, thirty-fiA'c miles from Sydne}*, and near the ascent 
of the Blue Mountains. This line of road is the most fre- 
quented, and has been the longest inhabited of any in the 
colony. The Avhole land is enclosed AA'ith high railings, for 
the farmers have not succeeded in reai’ing hedges. There are 
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many substantial houses and good cottages scattered about ; 
but although considerable pieces of land are under cultivation, 
the gi’eater part yet remains as when first discovered. 

The extreme uniformity of the vegetation is the most re- 
markable feature in the landscape of the greater part of New 
South Wales. Everywhere we have an open woodland, the 
ground being pai*tially covered with a very thin pasture, 'with 
little appearance of verdure. The trees nearl)' all belong to 
one family, and mostly have their leaves placed in a vertical, 
instead of, as in Europe, in a nearly horizontcil position ; the 
foliage is scanty, and of a peculiar pale gi’een tint, without 
any gloss. Hence the woods appear light and shadowless; 
this, although a loss of comfort to the traveller under the 
scorching rays of summer, is of importance to the faimer, 
as it allows grass to grow where it otherwise would not. 
The leaves ai’e not shed periodically : this chai’acter appears 
common to the entire southern hemisphere — ^namely, South 
America, Australia, and the Cape of Good Hope. The 
inhabitants of this hemisphere, and of the intertropical 
regions, thus lose perhaps one of the most glorious, though 
to our eyes common, spectacles in the world — the first 
bursting into full foliage of the leafless tree. They may, 
however, say that we pay dearly for this by having the land 
covered wiih mere naked skeletons for so many months. 
This is too true ; but our senses thus acquire a keen relish 
for the exquisite green of the spring, which the eyes of 
those living within the tropics, sated during the long year 
with the gorgeous productions of those glowing climates, 
can never experience. The greater number of the trees, 
with the exception of some of the blue-gums, do not attain 
a large size ; but they grow tall and tolerably sti'aight, and 
stand well apart. The bark of some of the eucalypti falls 
annually, or hangs dead in long shreds, wdiich swing about 
with the Mind, and give to the woods a desolate and untid)' 
appearance. I cannot imagine a more complete conti'ast, 
in every respect, than between the forests of Valdivia or 
Chiloe and the woods of Australia. 

At sunset a party of a score of the black aborigines passed 
by, each caiTying, in their accustomed manner, a bundle of 
spears and other wefipons. By giving a leading 3"oung man 
a shilling, they were easUj* detained, and threw their spears 
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for my amusement. They were all partly clothed^ and several 
could speak a little English ; their countenances were good- 
humoured and pleasant^ and they appeared far from being 
such utterly degraded beings as they have usually been 
represented. In their own arts they are admirable. A cap 
being fixed at thirty yards distance, they transfixed it with 
a spear, delivered by the throMing-stick -Hitli the rapidity 
of an arrow fr*om the bow of a practised archer. In tracking 
animals or men the}' show most wonderfiil sagacity ; and I 
heard of several of their remarks which manifested consider- 
able acuteness. They will not, however, cultivate the gi'ound, 
or build houses and remain stationar}’, or even take the 
ti'ouble of tending a flock of sheep when given to them. 
On the whole, they appear to me to stand some few degrees 
higher in the scale of civilisation than the Fiiegians. 

It is very curious thus to sec, in the midst of a civilised 
people, a set of haionless savages wandering about without 
knowing where they shall sleep .at night, and gaining their 
livelihood by hunting in the woods. As the white man has 
traveUed onwards, he has spread over the^countr}' belonging 
to several tribes. These, although thus enclosed by one 
common people, keep up their ancient distinctions, and 
sometimes go to -war Arith each other. In an engagement 
which took place lately, the two parties most singularly 
chose the centre of the village of Bathuret for the field of 
battle. This was of service to the defeated side, for the 
runaway warriors took refuge in the barracks. 

The number of aboi’igines is r.jpidly decreasing. , In my 
whole ride, "with the exception of some boys brought up 
by Englishmen, I saw only one other party. This decrease, 
no doubt, must be pai'tly o^ving to the introduction of spirits, 
to European diseases (even the milder ones of which, such 
iCs measles,* prove very destructive), and to the gradual 
extinction of the "wild animals. It is said that numbers of 
their children invariably perish in very early infancy from 

* It is remarkable how the same disease is modified in different climates. 
At the little island of St Helena, the introduction of scarlet-fever is dreaded 
as a plague. In some countries, foreigners and natives are as differently 
affected- by certain contagious disorders as if they liad been different 
animals; of which fact some instances have occurred in Chile, and, 
according to Humboldt, in Me.\ico. (/b/rV. £ssaj’, Nevj S/ain, vol. iv.) 
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the effecls of their •wandering life : and as the difficulty of 
procuring food increases, so must their "wandering habits 
increase; and hence the population, without any apparent 
deaths from famine, is repressed in a manner extremely 
sudden compared to • what happens in civilised countries, 
•where the father, though in adding to his labour he may 
injure himself, does not destroy his offspring. 

Besides these several e\ident causes of destruction, there 
appears to be some more mysterious agency generall}' at 
"vvork. Wherever the European has trod, death seems to 
pursue the aboriginal. We may look to the wide extent 
of the Americas, Polynesia, the Cape of Good Hope, and 
Australia, and avc find the same result. Nor is it the white 
man alone th.at thus acts the destroj’er; the Polynesian of 
Malay extraction has, in parts of the East Indian Archi- 
pelago, thus driven before him the djirk-coloured native. 
'Xlie varieties of man seem to act on each other in the 
same way' as different species of animals — the stronger always 
extirpating the weaker. It was melancholy' at New Zealand 
to hear the fine energetic natives saying that they knew 
the land was doomed to pass from their children. Every 
one has heard of the inexplicable I'cduction of the population 
in the beautiful and healthy island of Tahiti since the date 
of Captain Cook’s voyages : although in that case we might 
have expected that it would have been increased ; for infimti- 
cide, which fonnerly prevailed to so extraordinary a degree, 
has .ceased, profligacy has greatly diminished, and the mur- 
derous wirs become less frequent. 

Tire Rev. J. Williams, in Ins interesting work,* say's that 
the first intercourse between natives and Europeans "is 
invariably' attended with the introduction of fever, dysentery, 
or some other disease, which carries off numbers of the 
people." Again he affirms, “ It is certainly a fact, whiqh 
cannot be eontroverted, that most of the diseases ■which 
raged in the islands during my residence there have been 
introduced by ships! > lu'd what venders this fact remarkable 


* Narrative of Mustonat y Euierfrhe, p. 2S2. 

t Captain Bccchcy (chap. iv. vol. i.) states that the inhabitants of 
Pitcairn Island arc firmly convinced that after the arrival of every ship 
they suffer cutaneous and other disorders. Captain Beechey attributes 
this to the change of diet during the time of the visit. Dr Macculloch 
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is, there might be no appearance of disease among the crew 
of the ship which conveyed this destructive importation.” 
This statement is not quite so extraordinary as it at first 
appears ; for several cases are on record of the most malig- 
nant fevers having broken , out, although the parties them- 
selves, who were the cause, were not affected. In the 
early part of the reign of George III., a prisoner who had 
been confined in a dungeon was taken in a coach with 
four constables before a magistrate ; and, although the man 
himself was not ill, the four constables died from a short 
putrid feVer ; but the contagion extended to no others. 
From these facts it would almost appear as if the effluvium 
of one set of men shut up for some time together was 
poisonous when inhaled by others; and possibly more so, 
if the men be of different races. Mysterious as this cir- 
cumstance appears to be, it is not more surprising than 
that the body of one’s fellow-creature, directly after death, 
and before putrefaction has commenced, should often be of 
so deleterious a quality that the mere puncture from an 
instrument used in its dissection should prove fatal. 

January nth. — Early in the morning we passed the Nepean 
in a ferry-boat. The river, although at this spot both broad 
and deep, had a very small body of running water. Having 
crosse I a low piece of land on the opposite side, we reached 
the slope of the Blue Mountains. 'The ascent is not steep/ 
the road having been cut with much care on the side of 

{ Western Isles, vol. ii. p. 32) ^ays : " It is asserted, that on the arrival 
of a stranger (at St Kilda) all the inhabitants, in the common phraseology, 
catch a cold.” Dr Macculloch considers the whole case, although often 
previously affirmed, as ludicrous. He adds, however, that "the question 
was put by us to the inhabitants, who unanimously agreed in the story.” 
In Vancouver’s Voyage there is a somewhat similar statement with respect 
to Otaheite. Dr Dielfenbach, in a note to his translation of this J oumal, 
states that the same fact is universally, believed by the inhabitants of the 
Chatham Islands, and in parts of New Zealand. It is impossible that 
such a belief should have become universal in the northern hemisphere, 
at the Antipodes, and in the Pacific, without some good foundation. 
Humboldt {Polit. Essay on King.'-of New Spain, vol. iv.) says that the 
great epidemics at Panama and Callao are "marked” by the arrival of ships, 
from Chile, because the people from that temperate region first experience 
the fatal effects of the torrid zones. I may add that I have heard it stated 
in Shropshire, that sheep which have been imported from vessels, although 
themselves in a healthy condition, if placed in the same fold with others 
frequently produce sickness in the flocks 
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a sandstone cliff. On the summit an almost level plain 
extends^ which, rising imperceptibly to the wesri^ard, at 
last attains a height of more than 3000 feet. From so 
grand a title as Blue Mountains, and from their absolute 
altitude, I expected to have seen a bold chain of mountains 
crossing the country; but instead of this, a sloping plain 
presents merely an inconsiderable front to the low land 
near the coast. From this first slope, the view of the 
extensive woodland to the east was striking, and the sur- 
rounding trees grew bold and lofty. But when once on 
the sandstone platform the scenery becomes exceedingly 
monotonous; each side of the road is bordered by scrubby 
trees of the never-failing Eucalyptus family; and with the 
exception of rivo or three small inns, there are no houses 
or cultivated land; the road, moreover, is solitary: the most 
frequent object being a bullock waggon, piled up wth bales 
of wool. 

In the middle of the day we baited our Horses at a little 
inn, called the Weatherboard. The country' here is elevated 
2800 feet above the sea. About a mile and a-half from 
this place there is a view exceedingly well worth seeing. 
Following down a little valley and its tiny rill of water, an 
immense gulf unexpectedly opens through the trees which 
border the pathway, with a depth of perhaps 3 500 feet. 
Walking on a few yards, one stands on the brink of a vast 
precipice, and below one sees a grand bay or gulf, for I 
know not what other name to give it, thickly covered with 
forest. The point of view is situated as if at the head of 
a bay, the line of cliff diverging on each side, and showing 
'headland behind headland, as on a bold sea-coast. These 
cliffs are composed of horizontal strata of whitish sandstone ; 
and are so absolutely veitical, that in many places a pereon 
standing on the edge and throwing do^vn a stone, can see 
it strike the trees in the abyss below. So unbroken is the 
line of cliff, that in order to reach the foot of the water- 
fall formed by this little stream, it is said to be necessary 
to go sixteen miles round. About five miles distant in fi'ont, 
another line of cliff extends, which thus appears completely 
to encircle the valley ; and hence the name of bay is justified, 
as applied to this grand amphitheati'ical depression. If we 
imagine a -srinding harbour, ■\rith its deep water surrounded 
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by bold cliff-likc shores, to be laid diy, and a forest to spring 
up on its sandy bottom, we should then have the appearance 
and structure here exhibited. This kind of view was to me 
quite novel, and extremely magnificent. 

In the evening we reached the Blackhcath. The sand- 
stone plateau has here attained the height of 3400 feet; 
and is covered, as before, with the same scrubby woods. 
From the road there were occasional glimpses into a pro- 
found valley, of the same character as the one described; 
but from the steepness and depth of its sides, the bottom 
was scarcely ever to be seen. The Blackheath is a very 
comfortable inn, kept by an old soldier; and it reminded 
me of the small inns in North Wales. 

Januarij 18/A. — ^\^eiy earl}' in the morning I walked .about 
three miles to see Govett’s Leap ; a view of a similar character 
with that near the Weatherboard, but perhaps even more 
stupendous. So early in the day the gulf avas filled uith 
a thin blue haze, which, although destroying the general 
effect of the view, added to the apparent depth at which 
the forest was stretched out beneath our feet. These valleys, 
which so long presented an insuperable barrier to the attempts 
of the most enterprising of the colonists to reach the interior, 
are most remarkable. Great armlike bays, expanding at their 
upper ends, often branch from the main valleys and penetrate 
the sandstone platform; on the other hand, the platform 
often sends promontories into the valleys, and even leaves 
in them great, almost insulated, masses. To descend into 
some of these valleys, it is necessary to go round twenty 
miles ; and into others, the surveyor’s have only lately pene- 
ti’ated, and the colonists have not yet been able to drive 
in their cattle. But the most remarkable feature in their 
structure is, that although several miles wide at their heads, 
they generally conti’act towards their mouths to such a degree 
as to become impassable. The Surveyor - General, Sir T. 
Mitchell,* endeavoured in vain, first walking and then by 
crawiing between the great fallen fragments of sandstone, 
to ascend through the gorge by wirich the river Grose joins 
the Nepean ; yet the valley of the Grose in its upper part, 

mAitsirah'a, \’ol. i. p. 154. I must express my obligation to 
several interesting personal communications on the 
subject of these great valleys of New South Wales. 
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as I saw, forms a magnificent level basin some miles in width, 
and is on all sides surrounded by cliffs, the summits of which 
are believed to be nowhere less than 3000 feet above the 
level of the sea. \Mien cattle are driven into the valley 
of the Wolgan by a path (which I descended), partly natural 
and partly made by the o^wTier of the land, they cannot 
escape ; for this valley is in every other part surrounded by 
perpendicuLir cliffs, and eight miles lower down it contracts 
from an average width of half- a -mile to a mere chasm, 
impassable to man or beast. Sir T. Mitchell states that 
the great valley of the Cox river, ^vith all its branches, con- 
tracts, where it unites with the Nepean, into a gorge 2200 
'yards in width, and about 1000 feet in depth. Other similar 
cases might have been added. 

Tlie first impression, on seeing the correspondence of the 
horizontal strata on each side of these valleys and great 
amphitheatrical depressions, is that they have been hollowed 
out, like other valleys, by the action of water; but when 
one reflects on the enormous amount of stone which on this 
view' must have been removed through mere gorges ot 
chasms, one is led to ask w'hether these spaces may not 
have subsided. But, considering the form of the irregularly 
branching valleys, and of the narrow promontories project- 
ing into them from the platforms, we are compelled to 
abandon this notion. To attribute these hollow's to the 
present alluvial action w'ould be preposterous; nor does 
the drainage from the summit-level always fall, as -I re- 
marked near the Weatherboard, into the head of these 
valle)'S, but into one side of their bay-like recesses. Some 
of the inliabitants remarked to me that they never viewed 
one of those bay-like recesses, w'ith the headlands receding 
on both hands, Avithout being struck with their resemblance 
to a bold sea-coast. Tliis is certainly the case ; moreover, 
on the present coast of New’* South Wales, the numerous, 
fine, w’idely - branching harbours, which are generally con- 
nected with the sea by a narrow mouth w'om through the 
sandstone coast-cliffs, var}nng fi'om one mile in wdth to a 
quarter of a mile, present a likeness, though on a miniature 
scale, to the great valleys of the interior. But then imme- 
diately occurs the startling difficulty. Why has the sea worn 
out these great, though circumscribed depressions on a wide 
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platform, and left mere gorges at tlic openings, through 
which tlie whole vast amount of triturated matter must 
have been can'ied away? The only light J can throw upon 
this enigma is by remarking that banks of the, most 
iiTegular forms appear to be now forming in some seas, 
as in parts of the West Indies and in the Red Sea, and 
that their sides arc exceedingly slcej). Such banks, I have 
been Jed to suppose, have been formed by sediment heaped 
by strong currents on an irregular bottom. That in some 
cases the sea, instead of spreading out sediment in a 
uniform sheet, heaps it round submarine rocks and islands, 
it is hardly possible to doubt, after examining the charts 
of the West Indies ; and that the waves have power to 
form high and precipitous cliffs, even in land-locked har- 
bours, 1 have noticed in man}' parts of South America. To 
apply these ideas to the sandstone platforms of New' South 
Wales, I imagine that the strata were heaped by the action 
of strong currents, and of the undulations of an open sea, 
on an irregular bottom; and that the valley -like spaces 
thus left unnilcd have their steeply sloping flanks worn 
into cliffs, during a slow' elevation of the land ; the w’orn- 
down sandstone being removed, either at the time when 
the naiTow' gorges ivex'e cut by the retreating sen, or subse- 
quently by alluvial action. 


Soon after leering the Blackheath, we descended from 
the sandstone platfonn by the pass of Mount Victoria. To 
effect this pass, an cnoimous quantity of stone has been 
cut through, the design, and its manner of execution, being 
W'orthy of any line of road in England. We now entered 
upon n^ country less elevated by nearly a tliousand feet, and 
consisting of granite. With the change of rock, the vege- 
tation imjjroved ; the trees ■were both finer and stood farther 
apart; and the pasture betw'een them was a little greener 
and more plentiful. At Hassan’s Walls I left the high 
roa , and made a short dilour to a farm, called Walera%vang, 
o e superintendent of Avhich I had a letter of inti'oduc- 
tion trom the owner in Sydney. Mr Brown had the kind- 
ness to ask me to stay the ensuing day, which I had much 
doing. This place offers an example of one of 
aige amung, or r.athev sheep-grazing, establishments 
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of the colony. Cattle and horses are^ however, in this cose, 
rather more numerous than usual, o'wing to some of the 
valleys being swampy and producing a coarser pasture- Two 
or three flat pieces of ground near the house were cleared 
and cultivated with com, which the harvest-men were now 
reaping; but no more wheat is so^vn than sufficient for the 
annual support of the labourers employed on the establishment- 
The usual number of assigned comdct-ser\'ants here is about 
forty, but at the present time tliere were rather more. 
Although the farm was well stocked vrith every necessary, 
there was an apparent absence of comfort; and not one 
single "woman resided here. The sunset of a fine daj- -will 
generally cast an air of happy contentment on any scene; 
but here, at this retired farmhouse, the brightest tints on 
the surrounding woods could not make me forget that forty 
hardened, profligate men were ceasing from their daily 
labours, like the slaves from Africa, yet "without their holj- 
claim for compassion. 

Early on the next morning, Mr ^Archer, the joint superin- 
tendent, had the kindness to take me out kangaroo-hunting. 
We continued riding the greater part of the day, but had 
very bad sport, not seeing a kangaroo, or even a wild dog. 
The greyhounds pursued a kangaroo rat into a hollow tree, 
out of which "we dragged it; it is an animal as large as a 
rabbit, but ^vith the figure of a kangaroo. A few years 
since tliis coimtry abounded uith -wild animals : but now 
the emu is banished to a long distance, and the kangaroo 
is become scarce: to both the English greyhound has been 
highly destructive. It may he long before these animals 
are altogether exterminated, but their doom is fixed. The 
aborigines are always anxious to borrow the dogs from the 
farmhouses: the use of them, the offal when an animal is 
killed, and some milk from the cows, are the peace-offerings 
of the settlers, who push farther and farther towards the 
interior. The thoughtless aboriginal, blinded by these 
trifling advantages, is delighted at the approach of the 
white man, who seems predestined to inherit the country 
of his chil^en. 

Although having poor sport, we enjoyed a pleasant ride. 
Tlie woodland is generally so open that a person on horse- 
back can gallop tlirough it. It is traversed by a few flat- 



4:46 


NEW SOUTH WALES 


bottomed valleys, ■which are green and free from trees; in 
such spots the scenery was pretty like that of a park. In 
the whole country I scarcely saw a place without the marks 
of a fire; whether these had been more or less recent — 
whether the stumps were more or less black, was the 
greatest change which varied the uniformity, so wearisome 
to the traveller’s eye. In these woods there are not many 
birds ; I saw, however, some large flocks of the white 
cockatoo feeding in a corn-field, and a few most beautiful 
parrots : crows like our jackdaws were not uncommon, and 
another bird something like the magpie. In the dusk ^ of 
the evening I took a stroll along a chain of ponds, which 
in this dry comitiy represented the course of a river, and 
had the good fortune to see several of the, famous Ornilho- 
rhynchus paradoxus. They were dmng and playing about 
the surface of the water, but showed so little of their bodies 
that they might easily have been mistaken for water-rats. 
Mr Brown shot one: certainly it is a most extraordinary 
animal; a stuffed specimen does not at all give a good 
idea of the appearance of the head and beak when fresh ; 
the latter becoming hard and contracted.* 

January 20///. — A long day's ride to Bathurst. Before 
joining the high road we followed a mere path through 
the forest; and the country, with the exception of a few 
squatters’ huts, was very solitary. We experienced this 
day the sirocco-like wind of Australia, which comes from 
the parched deserts of the interior. Clouds of dust were 
ti’avelling in every direction; and the "wind felt as if it 
had passed over a fire. I jafterwards heard that the tlier- 
mometer out of doors had stood at and in a closed 

room at QS”* In the afternoon we came an view of the 
downs of Bathurst. These undulating but nearly smooth 

* I was interested by finding here the hollow conical pit-fall of the 
lion-ant, or some other insect ; first a fly fell down the treacherous slope 
and immediately disappeared ; then came a large but unwary ant ; its 
struggles to escape being very violent, those curious little jets of sand, 
described by Kirby and Spence {Entomol., vol. i. p. 425) ns being flirted 
by the insect’s tail, were promptly directed against the expected victim. 
But the ant enjoyed a better fate than the fly, and escaped the fatal jaws 
which lay concealed at the base of the conical hollow. This Australian 
pit-fall was only about half the size of that made by the European 
lion-anh 
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pLiins are very remarkable in this country, from being ubso- 
lutely destitute of trees. They supijort only a thin brown 
pasture. We rode some miles over this country, and then 
reached the township of Bathurst, seated in the middle of 
what may be called either a very broad valley or narrow- 
plain. I was told at Sydney not to form too bad an opinion 
of Australia by judging of the country from the roadside, 
nor too good a one from Bathurst; in this latter respect, 
I did not feel myself in the least danger of being pre- 
judiced. The season, it must be owned, had been one of 
great drought, and the country did not -rvear a favourable 
aspect, although I understand it Avas incomparably worse 
two or three months before. Tlie secret of the rapidly- 
growing prosperity of Bathurst is, that the brown pasture, 
which .appears to the stranger’s eye so wretched, is excel- 
lent for sheep-grazing. The town stands, at the height of 
2200 feet above the sea, on the banks of the Macquarie — 
this is one of the rivers flowing into the vast and scarcely 
known interior. The line of watershed, which divides the 
inland streams from those on tlie coast, has a height of 
about SOOO feet, and runs in a north and south directioir 
at the distance of from eighty to a hundred miles from the 
seaside. The Macquarie figures in the map as a respectable 
river, and it is the largest of those draining this part of 
the watershed ; yet, to my surprise, I found it a mere cluain 
of ponds, separated from each other by spaces almost diy. 
Generally a small stream is running; and sometimes there 
are high and impetuous floods. Scanty as the supply of the 
water is throughout this district, it becomes still scantier 
farther inland. 

January Z2ud . — I commenced my return, and followea a 
new road called Lockyer’s Line, - along -which the countiy 
is rather more hilly and picturesque. This was a long day’s 
ride ; and the house -where I -wished to sleep was some 
w’ay off the road, .and not easily found. I met on this 
occasion, and indeed, on all others, a very general and 
ready civility among the low^er orders, wiiich, when one 
considers what they are, and what they have been, w’ould 
scarcely have been expected. The farm where I passed 
the night was oivned by two young men who had only 
lately come out and were beginning settlers’ lives. Tlie 
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total want of almost eveiy comfort was not very attractive ; 
but future and certain prosperity was before their eyes, 
and that not far distant. 

The next day we passed through large tracts of country 
in flames, volumes of smoke sweeping across the road. 
Before noon we joined our former road, and ascended 
Mount Victoria. I slept at the Weatherboard, and before 
dark took another walk to the amphitheatre. On the road 
to Sydney I spent a very pleasant evening ■with Captain 
King at Dunheved : and thus ended my little excursion in 
the colony of New South Wales. 

Before arriving here the three things which interested me 
most were — ^the state of society amongst the higher classes, 
the condition of the convicts, and the degree of attraction 
sufficient to induce persons to emigrate. Of course, aftei* 
so very short a visit, one’s opinion is worth scarcely any- 
thing; but it is as difficult not to fonn some opinion, as 
it is to form a correct judgment. On the whole, from 
what I heard, more than from what I saw, I was disappointed 
in the state of society. The whole community is rancour- 
ously dmded into parties on almost every subject. Among 
those who, from their station in life, ought to be the best, 
many live in such open profligacy that respectable people 
caimot associate •with them. There is much jealousy be- 
tween the children of the rich emancipist and the free 
settlers, the former being pleased to consider honest men 
as interlopers. The whole population, poor and rich, are 
bent on acquiring wealth : amongst the higher orders, wool 
and sheep-grazing form the constant subject of conversa- 
tion. There are many serious drawbacks to the comforts 
of a family, the chief of which, perhaps, is being surrounded 
by convict seiwants. How thoroughly odious to every feel- 
ing, to be waited on by a man who the day before, perhaps, 
was flogged, from your representation, for some trifling mis- 
demeanour. The female servants are of course mueh worse : 
hence children learn the "vilest expressions, and it is fortunate 
if not equally vile ideas. 

On the other hand, the capital of a person, without any 
trouble on his part, pi'oduces him treble interest to what it 
will in England ; and with care he is sure to grow rich. The 
luxuries of life are in abundance, and very little dearer than 
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in England, and most articles of food are cheaper. The 
climate -is splendid, and perfectly healthy ; but to my mind 
its charms are lost by the xminviting aspect of the country. 
Settlers possess a great advantage in finding their sons of 
senice when very young. At the age of from sixteen to 
twenty they frequently take charge of distant farming sta- 
tions. This, however, must happen at the expense of their 
boys associating entirely with convict seiwants. I am not 
aware that the tone of society has assumed any peculiar 
character; but with such habits, and without intellectual 
pursuits, it can hardly fail to deteriorate. My opinion is 
such, that nothing but rather sharp necessity should compel 
me to emigrate. 

- The rapid prosperity and future prospects of this colony are 
to me, not understanding these subjects, very puzzling. The 
two main exports arc w'ool and whale-oil, and to both of these 
productions there is a limit. The country is totally unfit for 
canals, therefore there is a not veiy distant point beyond 
which the land-carriage of wool will not repay the expense 
of shearing and tending sheep. Pasture everywhere is so 
thin that settlers have already pushed far into the interior; 
moreover, the country farther inland becomes extremely poor. 
Agriculture/ on account of the drought, can never succeed on 
an extended scale’: therefore, so far as I can see, Australia 
must ultimately depend upon being the centre of commerce 
for the southern hemisphere, and perhaps on her future manu- 
factories. Possessing coal, she always has the moving power 
at hand. From the habitable countiy extending along the 
coast, and from her English extraction, she is sure to be a 
maritime nation. I formerly imagined that Australia would 
rise to be as grand and powerful a country as North America, ' 
but now it appears to me that such future grandeur is rather 
problematical. 

With respect to the state of the convicts, I had still fewer 
opportunities of judging than on the other points. The first 
question is, w'hether their condition is at all one of punish- 
ment ; no one ‘ will maintain that it is a very severe one. 
This, however, I suppose, is of little consequence as long 
as it continues to be an object of dread to criminals at 
home. Tlie coiTJoreal wants of the con\icts are tolerably 
well supplied: their prospect of future liberty and comfort 
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is not distantj and after good conduct cei'tain. A “ticket 
of leave,” which, as long as a man keeps clear of suspicion 
as well as of crime, makes him free within a certain district, 
is given upon good^ conduct, after years proportional to the 
length of the sentence ; yet Adth all this, and overlooking the 
previous imprisonment and wretched passage out, I believe 
the years of assignment are passed away "with discontent and 
unhappiness. As an intelligent man remarked to me, the 
condcts Icnow no pleasure beyond sensuality, and in this they 
are not gratified. The enormous bribe which Govemment 
possesses in offering free pardons, together with the deep 
horror of the secluded penal settlements, destroys confidence 
between the convicts, and so prevents crime. As to a sense 
of shame, such a feeling does not appear to be known, and 
of this I witnessed some very singular proofs. Though it is a 
curious fact, I was univei'sally told that the character of the 
convict population is one of an'ant cowardice : not unfre- 
quently some become desperate, and quite indifferent as to 
life, yet a plan requiring cool or continued courage is seldom 
put into execution. The worst feature in the w'hole case is, 
that although there exists what may be called a legal reform, 
and comparatively little is committed which the law can touch, 
yet that any moral refonn should take place appears to be 
quite out of the question. I was assured by well-informed 
people, that a man who should trj' to improve could not while 
living with other assigned servants ; — ^his life w’ould be one of 
intolerable misery and persecution. Nor must the contamin- 
ation of the convict-ships and pi*isons, both here and in 
England, be forgotten. On the whole, as a place of punish- 
ment, the object is scarcely gained; as a real system of 
/reform it has failed, as perhaps would every other plan ; but 
as a means of making men outwardly honest, — of converting 
vagabonds, most useless in one hemisphere, into active citizens 
of another, and thus giving birth to a new and splendid 
__ country a grand centre of. cirilisation — it has succeeded to a 
degree perhaps unparalleled in history. 

Javua^ 30th. — ^The Beagle sailed for Hobart Town in Van 
Diemen s Land. On the 5th of Februai'y, after a six days’ 
passage, of which the first part was fine and the latter very 
cold and squally, w’e entered the mouth of Storaa Bay : the 
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weather justified this awful name. Tlie bay should rather be 
called ail estuary, for it receives at its head the waters of the 
Denvent. Near the mouth, there are some extensive basaltic 
platfoiTus ; blit higher up the land becomes mountainous, and 
is covered by a light ivood. The lower parts of the hills 
which skirt the bay are cleared ; and the bright yellow fields 
of com, and dark green ones of jjotatoes, appear verj' luxuri- 
ant. Late in tlie evening we ancliored in the snug cove, on 
the shores of which stands the capital of Tasmania. The first 
asjicct of the place was very in'ferior to that of Sydney ; the 
latter might be called a city, this only a town. It stands at 
the base of Mount Wellington, a mountain 3100 feet high, 
but of little picturesque beauty ; from this source, however, it 
receives a good suppl}’^ of water. Round the cove there are 
some fine warehouses, and on one side a small fort. Coming 
from the Spanish settlements, Avherc such magnificent care 
has generally been paid to the fortifications, the means of 
defence in these colonics .appeared very contemptible. Com- 
paring the toa\Ti with Sydney, I was chiefly struck with the 
comparative fewness of the large houses, either built or build- 
ing. Hobart Town, from the census of 1835, contained 
13,826 inhabitants, and the whole of Tasmania 36,505. 

All the aborigines liave been removed to an island in Bass’s 
Straits, so that Van Diemen’s Land enjoys the great advantage 
of being free from a native population. This most cruel step 
seems to have been quite unavoidable, as the only means of 
stopping a fearfiil succession of robberies, burnings, and mur- 
ders, committed by the blacks ; and which, sooner or later, 
would have ended in their utter destruction. I fear there is 
no doubt^that this train of evil and its consequences originated 
in the nifamous conduct of some of our countrymen. Thirty 
years is a short period in -which to have banished the last 
aboriginal from his native island, — and that island nearly 
as large as Ireland. The correspondence on this subject, 
which took place bet^v'een the Government at home and 
that of Van Diemen’s Land, is very interesting. Although 
numbers of natives were shot and taken prisoners in the 
skirmishing wliich was going on at inteiwals for several years, 
nothing seems fully to have impressed tliem with the idea of 
our ovenvhelming power, until the whole island, in 1830, was 
put under martial law, and by proclamation the -whole popula- 
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tion commanded to assist in one great attempt to secure the 
entire race. The plan adopted was nearly similar to that of 
the great hunting matches in India : a line was formed reach- 
ing across the island, mth the intention of driving the natives 
into a cul-de-sac on Tasman’s peninsula. Tlie attempt failed ; 
the natives, Imdng tied up their dogs, stole during one night 
thi'ough the lines. This is far from surprising, when their 
practised senses and usual manner of crawling after wild 
animals is considered. I have been assured that they can 
conceal themselves on almost bare ground, in a manner 
which until svitnessed is scarcely credible; their dusky 
bodies being easily mistaken for the blackened stamps 
which are scattered all over the country. I was told of a 
trial between a party of Englishmen and a native, who 
was to stand in full view on the side of a bare hill ; if the 
Englishmen closed their eyes for less than a minute, he would 
squat down, and then tliey were never able to distinguish him 
from the surroimding stumps. But. to return to the hunting 
match ; the natives, understanding this kind of warfore, were 
terribly alarmed, for they at once perceived the power and 
numbers of the whites. Shortly 'afterwards, a party of thir- 
teen belonging to two tribes came in, and, conscious of their 
unprotected condition, delivered themselves up in their de- 
spair. Subsequently, by the intrepid exertions of Mr Robin- 
son, an active and benevolent man, who fearlessly visited by 
himself the most hostile of the natives, the whole were 
induced to act in a similar manner. They were then removed 
to an island, where food and clothes were provided them, 
C^unt Strzelecki states,'^ that ^‘^at the epoch of their deporta- 
tion in 1835, the number of natives amounted to tn’o Imndred 
and ten. In 1842, that is, after the interval of seven years, 
they mustered only fiftj'-four individuals; and, while each 
family of the interior ot New South Wales, uncontaminated 
by contact vrtth the whites, swarms -with children, those of 
Rindeirs’ Island had daring eight years an accession of only 
fourteen in number ! ” 

The Rcflgle stayed here ten days, and in this time I made 
several pleasant little excursions, chiefly nvith the object of 

and Van Diemens Land, 
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examining the geological structure of the immediate neigh- 
bourhood. Tlic main points of interest consist, first, in some 
highi}' fossilifcrous strata, belonging to the Devonian or 
Carboniferous period ; secondly, in proofs of a late small rise 
- of the land ; and lastly, in a solitary and superficial patch of 
yellowish limestone or travertin, which contains numerous 
impressions of leaves of trees, together with land-shells, not 
now existing. It is not improbable that this one small quarry' 
includes the only remaining record of the vegetation , of Van 
Diemen’s Land during one former epoch. 

The climate here is damper than in New South Wales, and 
hence the land is more fertile. Agriculture flourishes ; the 
cultivated fields look well, and the gardens abound with 
thrinng vegetables and fruit-trees. §ome of the faimhouscs, 
situated in retired spots, had a very attractive appearance. 
The general aspect of the vegetation is similar to that of 
Australia ; perhaps it is a little more green and cheerful ; and 
the pasture between the trees rather more abundant One 
day I took a long walk on the side of the bay opposite to the 
town ; I crossed in a steamboat, two of which are constantly' 
plying b.ickwards and forwards. The ninchineiy of one of 
these vessels was entirely manufactured in this colony, which, 
from its very foundation, then numbered only three-and-thirty 
years ! Another day I ascended Mount Wellington ; I took 
with me a guide, for I failed in a first attempt, from the 
Uiickness of the wood. Our guide, however, was a stupid 
fellow, and conducted xis to the southern and damp side of 
the mountain, where the vegetation was very luxuriant ; and 
where the labour of the ascent, from the number of rotten 
trimks, was .almost ns great as on a mountain in Tierra del Fuc"o 
or m Chiloe. It cost us five and a-half hours of hard climhin"- 
before wo reached the summit. In many parts the Eucaltmti 
grew to a great size, and composed a noble forest. In some 
of the dampest ravines, tree-ferns flourished in an extra- 
ordinary manner ; I saav one which must have been at least 
twenty feet Ingh to «ie base of the fronds, and was In girth 
exactly six feet. The fronds, foming.thc most elegant 
parasols, produced a gloomy shade, like that of the firet hour 
of night, pie summit of the mountain is broad and flat and 
IS composed of huge angular masses of naked greenstone.’ Its 
elevation is 3100 feet above the level of the sen. The day 
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•was splendidly clear, and we enjoyed a most extensive view ; 
to the north, the country appeared a mass of wooded moun- 
tains, of about the same height -with that on which we were 
standing, and with an equally tame outline : to the south, the 
broken land and water, forming many intricate bays, was 
xnapped •with clearness before us. After stajdng some hours 
on the summit, we found a better way to descend, but did not 
reach the Beagle till eight o’clock, after a severe day’s work. 

Februarij 1th . — The Beagle sailed from Tasmania, and, on 
the 6th of the ensuing month, reached King George’s Sound, 
situated close to the S.-W. corner of Australia. We stayed 
there eight days ; and we did not during our voyage pass a 
more dull and uninteresting time. Tlie country, viewed from 
an eminence, appears a woody plain, with here and there 
rounded and partly bare hills of granite protruding. One daj' 
I went out with a party, in hopes of seeing a kangaroo hunt, 
and walked over a good many miles of coimtry. Everywhere 
we found the soil sandy, and very poor ; it supported either a 
coarse vegetation of thin, low brushwood and wiry grass, or a 
forest of stunted trees. The scenery resembled that of the 
liigh sandstone platform of the Blue Mountains ; the casuarina 
(a tree somewhat resembling a Scotch fir) is, however, here 
in greater number, and the Evcalt/ptus in rather less. In the 
open parts there were many grass-trees, — a plant which, in 
appearance, has some affinity with the palm ; but, instead of 
being surmounted by a crown of noble fronds, it can boast 
merely of a tuft of very coarse grass-like leaves. The general 
bright green colour of the brushwood and other plants, viewed 
from a distance, seemed to promise fertility. A single walk, 
however, was enough to dispel such an illusion ; and he who 
thinks with me will never -vvisli to walk again in so uninviting 
a country. 

One day I accompanied Captain Fitz Roy to Bald Head : 
the place .mentioned by so many navigators, where some 
imagined that they saw corals, and others tirat they saw 
petrified trees, standing in the position in which they liad 
gro'wn. According to our ■view, the beds have been formed 
by the wind having heaped up fine sand, composed of minute 
rounded particles of shells and corals, during which process 
branches and roots of s,trees, together ■with many land-shells, 
became enclosed. The whole then became consolidated by 
e 
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the percolation of calcareous matter; and the cylindi'ical 
cavities left by the dcciiyiiig of the wood were thus also filled 
up 'with a hard pseudo-stalactitieal stone. The ■weather is 
now wearing away the sorter parts, and in consequence the 
hard casts of the roots and branches of the trees project above 
the surface, and, in a singularly deceptive manner, resemble 
the stumps of a dead thicket. 

A large tribe of natives, called the AVhitc Cockatoo men, 
liappened to pay the settlement a visit while we "were there. 
These men, as well as those of the tribe belonging to King 
George’s Sound, being tempted by the offer of some tubs of 
rice and sugar, were persuaded to hold a '' corrobery,” or 
great dancing-party. As soon as it grew dark, small fires 
■were lighted, and the men commenced their toilet, which 
consisted in painting themselves white in spots and lines. 
As soon as all was ready, large fires ■were kept blazing, round 
which tlie ■women and children were collected as spectators ; 
the Cockatoo and King George’s men formed two distinct 
parties, and generally danced in answer to each other. Tlie 
dancing consisted in their running either sideways or in Indian 
file into an open space, and stamping the ground ■with great 
force as they marched together. Their heavy footsteps ■were 
accompanied by a kind of grunt, by beating their clubs and 
spears together, and b}^ various other gesticulations, such as 
extending their arms and wriggling their bodies. It "was a most 
I’ude, barbarous scene, and, to our ideas, without any sort of 
meaning; but we observed that the black women and 
children w'atchcd it with the greatest pleasure. Perhaps 
these dances originally represented actions, such as w'ars and 
victories. There w'as one called the Emu dance, in which 
each man extended his arm in a bent manner, like the neck 
of that bird. In another dance, one man imitated the move- 
ments of a kangaroo grazing in the w'oods, wiiilst a second 
cra'wled up, and pretended to spear him. ^^^len both tribes 
mingled in the dance, the ground trembled with the heaviness 
of their steps, and the air resounded with their wild cries. 
Eveiy one appeared in high spirits, and the group of nearly 
naked figures, viewed by the light of the blazing fires, all 
moving in hideous harmony, formed a perfect display of a 
festival amongst the lowest barbarians. In Tierra del Fuego, 
we have beheld many curious scenes in savage life, but never. 
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I think, one where the natives were in such high spirits, and 
so perfectly at their ease. After the dancing was over, the 
whole party formed a great circle on the ground, and the 
boiled rice and sugar was distributed, to the delight of all. 

After several tedious delays from clouded weather, on the 
14th of March we gladly stood out of King George’s Sound 
on our course to Keeling Island. Farewell, Australia! you 
are a rising child, and doubtless some day %vill reign a gi'eat 
princess in the South ; but you are too gi'eat and ambitious 
for affection, yet not great enough for respect. I leave your 
shores "without sonw or refirret. 
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9RIL Itl , — ^We jirrived in view of the Keeling or 
Cocos Islands^ situated in the Indian Ocean^ and 
about sis hundred miles distant from the coast of 
Sumatra. Tins is one of the lagoon-islands (or 
atolls) of coral formation^ similar to those in the 
-II Ar^ipelago which we passed near. When the ship was 

“1 English resident, 

cme Oil m his boat The histoiy of the inhabitants of th^ 
place, in as few words as possible, is as follows :~About nine 
Hf€, a worthless character, brought from the 
^Indian Arohipelago a nnmber of ^^aIav slaves, which now, 
includn^ cbldren, iraount to more than a hundred. Shortlv 
afte^-aids Captain P^ss, who had before s-isited these iSdl 
m his merchant-ship, arrived from England, bringin<» with him 

ilT LiesL, who had been a mate in his vessel. The ilalay 

457 


458 


KEELING ISLAND 


slaves soon ran away from the islet on which Mr Hare was 
settled, and joined Captain Ross’s party. Mr Hare upon 
this was ultimately obliged to leave the place. 

' The Malays are now nominally in a state of freedom, and 
certainly are so, as far as regards their personal treatment ; 
but in most other points they are considered as slaves. From 
their discontented state, from the repeated removals from 
islet to islet, and perhaps also from a little mismanagement, 
things are not veiy prosperous. The island has no domestic 
quadruped, excepting the pig, and the main vegetable pro- 
duction is the cocoa-nut. The whole prosperity of the place 
depends on this tree : the only exports being oil from the nut, 
and the nuts themselves, which are taken to Singapore and 
Mauritius, where they are chiefly used, when grated, in 
making cun*ies. On the cocoa-nut, also, the pigs, which are 
loaded ivith fat, almost entirely subsist, as do the ducks and 
poultry. Even a, huge land-crab is funiished by nature 
with the means to open and feed on this most useful 
production. 

The ring-formed reef of the lagoon-island is surmounted in 
the greater part of its length by linear islets. On the northern 
or leeward side, there is an opening through which vessels 
can pass to the anchorage ivithin. On entering, the scene 
was very curious and rather pretty; its beauty, however, 
entirely depended on the brilliancy of the surrounding colours. 
The shallow, clear, and still water of the lagoon, resting in its 
greater part on white sand, is, when illumined by a vertical 
sun, of the most vivid green. This brilliant expanse, several 
miles in width, is on all sides divided, either by a line of 
snow-white breakers from the dark heaving waters of the 
ocean, or from the blue vault of heaven by the strips of land, 
crowned by the level tops of the cocoa-nut trees. As a 
white cloud here and there affords a pleasing contrast with 
the azure sky, so, in the lagoon, bands of living coral darken 
the emerald green water. 

The next morning, after anchoring, I went on shoi’e on 
Direction Island. The strip of dry land is only a few hundred 
yards in width : on the lagoon side there is a white calcareous 
beach, the radiation from which under this sultry climate was 
very oppressive ; and, on the outer coast, a solid broad flat of 
coral-rock served to break the violence of the open sea, Ex- 
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cepting near the lagoon/where there is some sand, the land is 
'entirely composed of rounded fragments of coral. In such a 
loose, dry, stony soil, the climate of the intertropical regions 
alone could produce a \'igorous vegetation. On some of the 
smaller islets, nothing could be more elegant than the manner 
in which the young and full-growm cocoa-nut trees, Avithout 
destroying each other’s qrmmetiy, were mingled into one 
wood. A beadi of glittering white sand formed a border to 
these fairy spots. 

I will now give a sketch of the natural history of these 
islands, w'hich, from its very paucity, possesses a peculiar 
interest. 'The cocoa-nut tree, at the first glance, seems to 
• compose the whole wood ; there are, however, five or six 
other trees. One of these grows to a very large size, but, 
from the extreme softness of its wood, is useless ; another 
sort affords excellent timber for sliipbuilding. Besides the 
trees, the number of plants is e.xceedingly limited, and 
consists of insignificant -weeds. In my collection, which 
includes, I believe, nearly the perfect Flora, there are 
bven^ species, without reckoning a moss, lichen, and fungus. 
To this number two trees must be added ; one of which was 
not in^ower, and the other I only heard of. The latter is a 
solitary tree of its kind, and grows near tlie beachy .where, 
■Without doubt, the one seed w'as thrown up by the waves. 
A bmlandtna also grows on only one of the islets. • I do not 
m u 6 the above list the sugar-cmie, banana, some other 
vegetables, fruit-frees, and imported grasses. As the islands 
consist entirely of coral, and at one time must have existed 
M mere water-washed reefs, all their terrestrial productions 
must have be^ transported here by the waves of the sea. In 
accmdance with this, the Florida has quite the character of 
^stitute; Professor Henslow informs me 
that of the twenty species, nineteen belong to differSt 

^ irHolmai'S sixteen^milies J * 

of Mr A S authority 

flndc nf months on these 

bis knoL\yw®T ^"‘1 other bodies which have 
Deen known to h ave been washed on shore. « Seeds and 

p * These plants are described in the of vol. i. 1838. 

t Holman’s Trasels, vol. iv. p. 378. 
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plants from Sumatra and Java have been driven up by the 
surf on the windward side of the islands. Among them have 
been found the Kimiri^ native of Sumatra and the peninsula 
of Malacca ; the cocoa-nut of Balci^ known by its shape and 
size ; the DadasSj which is planted by the Malays with the 
pepper - vine, the latter intwining round its trunk, and 
supporting itself by the prickles on its stem ; the soap-tree ; 
-the castor-oil plant; trunks of the sago palm; and various 
kinds of seeds unknown to the Malays settled on the islands. 
These are all supposed to have been driven by the N.-W. 
monsoon to the coast of New HoUand, and thence to these 
islands by the S.-E. trade-wnd. Large masses of Java teak 
and yellow wood have also been found, besides immense trees 
of red and white cedar, and the blue gum-wood of New 
Holland, in a perfectly sound condition. All the hardy seeds, 
such as creepers, retain their germinating power, but the 
softer kinds, among which is the mangostin, are destroyed in 
the passage. Fishing-canoes, apparently from Java, have at 
times been washed on shore.” It is interesting thus to 
discover how numerous the seeds are which, coming from 
several countries, ^ are drifted over the wide ocean. Professor 
Henslow tells me, he believes that nearly all the plants which 
I brought from these islands are common littoral species in 
the .East Indian Archipelago. From the direction, however, 
of the winds and currents, it seems scarcely possible that they 
could have come here in a direct line. If, as suggested with 
much probability by Mr Keating, they were first carried 
towards the coast of New Holland, and thence drifted back 
together with the productions of that countrj', the seeds, 
before germinating, must have travelled between 1800 and 
2400 miles. 

Chamisso,* when describing the Radack Archipelago, situated 
in the western part of the Pacific, states that the sea brings 
to these islands the seeds and fiuits of many trees, most of 
which have yet not grown here. The greater part of these 
seeds appear to have not yet lost the capability of growing.” 
It is also said that palms and bamboos from somewhere in the 
torrid zone, and 'trunks of northern firs, are washed on shore : 
these firs must have come from an immense distance. These 


* Kotzebue’s /V'rj/ Voyage, vol. iii. p. 155. 
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facts are highly interesting. It cannot be doubted that, if 
there were land-birds to pick up the seeds when first cast on 
shore, and a soil better adapted for their gro^vth than the 
loose blocks of coral, the most isolated of the' lagoon-islands 
would in time possess a far more, abundant Flora than they 
now have. 

The list of land animals is even poorer than that of the 
plants. Some of the islets are inhabited by I’ats, which were 
Ijrought in a ship from the Mauritius, wrecked here. These 
rats are considered by Mr Waterhouse as identical with the 
English' lund, but they are smaller and more brightly col- 
oured. There are no true land-birds ; for a snipe and a rail 
(Rallus Phillippensii), though living entirely in the dry herb- 
age, belong to the order of Waders. Birds of this order are 
said to occur on several of the small low islands in the Pacific. 
At Ascension, where there is no land-bird, a rail (PorpJu/rio 
st7nplex) was shot near the summit of the mountain, and 
it ,was evidently a solitary straggler. At Tristan d’Acunha, 
where, according to Carmichael, there are only two land-birds, 
there is a coot. From these facts I believe that the waders, 
after the innumerable web-footed species, are generally the 
first colonists of small isolated islands. ' I may add, that when- 
ever I noticed birds, not of oceanic species, very far out at sea, 
they always belonged to this order ; and hence they would 
naturally become the earliest colonists of any remote point of 
land. 

Of reptiles I saw only one small lizard. Of insects I took 
pains to collect every kind. Exclusive of spiders, which were 
numerous, there were thirteen species.* Of these, one only 
was a beetle. A small ant swarmed by thousands under' the 
loose dry blocks of coral, and was the only true insect which 
was abundant. Although the productions of the land are 
thus scanty, if we look to the water's of the smToundirrg sea, 
the nrrmber of organic beings is indeed infinite. Chamisso 
has described t the natural history of a lagoon-island in tire 


'* The thirteen species belong to the following orders: — In the Cohopteroy 
a minute Elater ; Orthopteray a~ Gryllus and a Blatta ; Hemiptera, one 
species ; Homoptera, two ; Neuropteray a' Chrysopa ; Hymenopteray two 
ants; Lepidcptera noctuyna, a Diopsca, and a Pteropholrus (?) ; Dipteroy 
two species. 

t Kotzebue’s First Visage, vol. iii. p. 222. 
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Radack Arcliipclago ; and it is remarkable hov closely its 
inhabitants^ in number and kindj resemble those of Keeling 
Island. Tliere is one lizard and two waders — ^namely, a snipe 
and curlew. Of plants there are nineteen species, including 
a fem ; and some of these sire the same with those growing 
here, though on a spot so immensely remote, and in a differ- 
ent ocean. 

The long strips of land, fonning the linear islets, have been 
raised only to that height to which the surf c;in throw frag- 
ments of coral, and the srind heap up calcareous sand. The 
solid flat of coral rock on the outside, by its breadth, breaks 
the first violence of the waves, which otherwise, in a d.n}*, 
would sweep aw'ay these islets and all their productions. The 
ocean and the land seem here struggling for masteiy ; although 
terra flrma has obtained a footing, the denizens of the water 
think their claim at least equally good. In e\'eiy' part one 
meets hermit crabs of more than one species,'’^ carrj’ing on 
their backs the shells wliich they have stolen from the neigh- 
bouring beach. Overhead, numerous gannets, frigate-birds, 
and terns rest on the trees ; and the wood, from the many 
nests and from the smell of the atmosphere, might be called 
a sea-rookery. The gannets, sitting on their rude nests, gaze 
at one with a stupid yet angry air. The noddies, as their 
name expresses, are silly little creatures. But there is one 
charming bird ; it is a small snow’-white tern, which smoothly 
hovers at the distance of a few feet above one's head, its large 
black eye scanniirg, ■with quiet curiosity, your cxju'cssion. 
Little imtigination is required to fancy that so light and 
delicate a body must be tenanted by some wandering fairj' 
spirit. 

Sundaij, April 3rd . — After service I accompanied Captain 
Fitz Roy to the settlement, situated at the distance of some 
miles, on the point of an islet thickly covered ivitli tall cocoa- 
nut trees. Captain Ross and Mr Licsk live in a large bam- 
like house, open at both ends, and lined with mats made of 
woven bark. The houses of the Malays are .arranged along 

* The large daws or pincers of some of these crabs are most beautifully 
adapted, when drawn back, to form an operculum to the shell, nearly as 
perfect as the proper one originally belonging to the molluscous animal. I 
was assured, and, as far as my observation went, I found it so, that certain 
species of the hermit-crabs always use certain species of shells. 
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the shore of the lagoon. The ■whole place had rather a deso- 
late aspect, for there were no gardens to sIioav the signs of 
care and cultivation. The natives belong .to different islands 
in the East Indian Archipelago, but all speak the same 
language : we saw the inhabitants of Borneo, Celebes, Java, 
and Sumatra. In colour they resemble the Tahitians, from 
whom they do not "widely differ in features. Some of the 
women, however, show a good deal of the Chinese character. 
I liked both their general expressions and the sound of their 
voices. They appear poor, and their houses were destitute of 
tumiture ; but it was evident, from the plumpness of the 
little children, that cocoa-nuts and turtle afford no bad 
sustenance. 

On this island the wells are situated, from which ships obtain 
water. At first sight it appears not a little remarkable that 
the fresh water shoidd regularly ebb and flow ■with the tides ; 
and it has even been imagined that sand has the power of 
filtering the salt from the sea-water. These ebbing wells are 
common on some of the low islands in the West Indies. The 
compressed sand, or porous coral rock, is permeated like a 
sponge with the salt water ; but the rain which falls on the 
surface must sink to the level of the surromiding sea, and 
must accumulate there, displacing an equal bulk of the salt 
water. As the water in the lower part of the great sponge- 
like coral mass rises and falls "with the tides, so will the Avater 
near the surface; and this Avill keep fresh, if the mass be 
sufficiently compact to prevent much mechanical admixture ; 
but where the land consists of great loose blocks of coral ■with 
open interstices, if a Avell be dug, the water, as I have seen, is 
brackish. 

After dinner we stayed to see a curious half-superstitious 
scene acted by the Malay Avomen. 'A large AA'ooden spoon 
dressed in garments, and Avhich had been carried to the grave 
of a dead man, they pretend becomes inspired at the full of 
the moon, and Avill dance and jump about. After the proper 
preparations, the spoon, held by tAvo AV'omen, became con- 
vulsed, and danced in good time to the song of the suiTOund- 
ing children and AA'omen. It Avas a most foolish S2}ectacle ; 
but Mr Liesk maintained that many of the Malays believed in 
its spiritual movements. The dance did not commence till 
the moon had risen, and it Avas Avell Avorth remaining, to behold 
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her bright orb so quietly shining through the long arms of the 
cocoa-nut trees as they waved in the evening breeze. The 
scenes of the tropics are in themselves so delicious, that they 
almost equal those dearer ones at home, to which we are 
bound by each best feeling of the mind. 

The next day I employed myself in examining the very 
interesting, yet simple, structure and origin of these islands. 
The water being unusually smooth, I waded over the outer 
flat of dead rock as far as the living mounds of coral, on which 
the swell of the open sea breaks. In some of the gullies and 
hollows there were beautiful green and other coloured Ashes, 
and the forms and tints of many of the zoophytes were admir- 
able. It is excusable -to grow enthusiastic over the inflnite 
numbers of organic beings %vith which the sea of the tropics, 
so prodigal of life, teems ; yet I must confess I tlunk those 
naturalists who have described, in well-known words, the 
submarine grottoes decked with a thousand beauties, have, 
indulged in rather exuberant language. 

April 6th . — I accompanied Captain Fitz Roy to an island 
at the head of the lagoon: the channel was exceedingly 
intricate, winding though Aelds of delicately-branched corals. 
We saw several turtle, and two boats were then employed in 
catching them. The w’ater was so clear and shallow, that 
although at Arst a turtle quickly dives out of sight, yet in a 
canoe or boat under sail, the pursuers after no very long chase 
come up to it. A man standing ready in the bow, at this 
moment dashes through the w'ater upon the turtle’s back; 
then clinging -with both hands by the shell of its neck, he is 
carried away till the animal becomes exhausted and is secured. 
It was quite an interesting chase to see the two boats -thus 
doubling about, and the men dashing head foremost into the 
water trying to seize their prey. Captain Moresby informs 
me that in the Cliagos Archipelago in this same ocean, the 
natives, by a hon-ible process, take the shell from the back of 
the living turtle. “ It is covered with burning charcoal, which 
causes the outer shell to curl upw'ards : it is then forced off 
•with a Icnife, and, before it becomes cold, flattened between 
hoards. After this barbarous process the animal is suflered to 
regain its native element, where, after a certain time, a new 
shell is.formed ; it is, however, too thin to be of any service, 
and the animal always appears languishing and sickly." 
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When we airived at the head of the lagoon, we crossed a 
narrow islet, and found a great surf breaking on the wind- 
w’ard coast. I can hardly explain the reason, but there is to 
my mind much grandeur in the view of the outer shores of 
these lagoon-islands. There is a simplicity in the barrier-like 
beach, the margin of green bushes and tall cocoa-nuts, the 
solid flat of dead coral rock, strewed here and there wth 
great loose fragments, and the line of furious breakers, all 
rounding away towards either hand. Tlie ocean throwng its 
waters over the broad reef appears an invincible, all-powerful 
enemy ; yet we see it resisted, and even conquered, by means 
w'hicli at first seem most “weak and inefflcient. It is not that 
the ocean spares the rock of coral ; the great fragments 
scattered over the reef, and heaped on the beach, whence the 
tall cocoa-nut springs, plainly bespeak the unrelenting power 
of the waves. Nor are any periods of repose granted. The 
long .swell caused by the gentle but steady action of .the 
trade-wind, always blowing in one direction over a wide area, 
causes breakers, almost equalling in force those during a gale 
of Arind in the temperate regions, and which never cease to 
rage. It is impossible to behold these Avaves AA'ithout feeling 
a conviction that an island, though built of the hardest rock, 
let it be porphyry, granite, or quartz, Avould ultimately yield 
and be demolished by such an iiTCsistiblc poAver. Yet these 
loAv, insignificant coral-islets stand and are Auctorious : for 
here another poAA'er, as an antagonist, takes part in the con- 
test The organic forces separate the atoms of carbonate of 
lime, one by one, from the foaming breakers, and unite them 
into a symmetrical structure. Let the huiTicane tear up its 
thousand huge fragments ; yet AA’hat A\’ill that tell against the 
accumulated labour of myriads of architects at AA-'ork night 
and day, month after month. Thus do Ave see the soft and 
gelatinous body of a polypus, through the agency of the 
vital laAvs, conquering the great mechanical poAver of the 
AA'.aA'cs of an ocean, Avhich neither the art of man nor the 
inanimate Avorks of nature could successfully resist. 

We did not return on board till late in the evening, for aa'c 
stayed a long time in the lagoon, examining the fields of coral 
and the gigantic shells of the chama, into Avhich, if a man 
were to put his hand, he AA'ould not, as long as the animal 
lived, be able to AAithdraAv it, Near the head of the lagoon. 
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I Avas much surprised to find a \vdde area, considerably more 
than a mile square, covered ■with a forest of delicately- 
branching corals, -which, though standing upright, -were all 
dead and rotten. At first I was quite at a loss to understand 
tlie cause ; afterwards it occurred to me that it was owing to 
the following rather curious combination of circumstances. 
It should, however, first be stated, that corals are not able to 
survive evep a short exposure in the air to the sun's rays, so 
that their upward limit of growth is determined by that of 
lowest water at spring tides. It appears, from some old 
charts, that the long island to "Nvindward was formerly separ- 
ated by wide channels into several islets ; thi$ fact is likewise 
indicated by the trees being younger on these portions. 
Under the former condition of the reef, a strong breeze, 
by throwing more water over the barrier, would tend to 
raise the level of the lagoon. Noav it acts in a directly 
ccnirary mannerj for the •water within the ]agoo22 not only 
is not increased by currents from the outside, but is itself 
blown outwards by the force of the -wind. Hence it is ob- 
served that the tide near the h^d of the lagoon does not 
rise so high during a strong breeze as it does when it is 
calm. This difference of level, although no doubt very' 
small, has, I believe, caused the death of those coral-groves, 
which under the former and more open condition of the outer 
reef had attained the utmost possible limit of upward giwvth. 

A fevv miles north of Keeling there is another small atoll, 
the lagoon of which is nearly filled up -with coral-mud. 
Captain Ross found embedded in the conglomerate on the 
outer coast a well-rounded fragment of greenstone, rather 
larger than a man’s head : he and the men -^vith him were so 
much surprised at this that they brought it away and pre- 
served it as a curiosity. The occurrence of this one stone, 
where^every other particle 'of matter is calcareous, certainly 
is very puzzling. The island has scarcely ever been visited, nor 
is it probable that a ship had been -wTecked there. From the 
absence of any better explanation, I came to the conclusion 
that it must have come entangled in the roots of some large 
tree ; when, however, I considered the great distance from 
the nearest land, the combination of chances against a stone 
thus being entangled, the tree washed into the sea, floated so 
far, then landed safely, and the stone finally so embedded as 
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to allow of its discover^’, I was almost afraid of imagining a 
means of transport apparently so improbable. It was there- 
fore will great interest that I found CHamissOj the justly 
distinguished naturalist who accompanied Kotzebue^ stating 
that the inhabitants of the Radack Archipelago^ a group of 
lagoon islands in the midst of the Pacific, obtained stones for 
sharpening their instnnncnts by searching the roots of trees 
which arc cast upon the beach. It will be evident that this 
must have happened sevend limes, since laws have been 
established that such stones belong to the chief, and a punish- 
ment is inflicted on any one •who attempts to steal them. 
When the isolated position of these small islands, in the 
midst of a vast ocean — their great distance from any land 
excepting that of eoml fonnation, attested by the value 
which the inhabitants, who arc such bold navigators, attach 
to a stone of any kind,'^ — and the slowness of the ciurents 
of the open sea, arc all considered, the occurrence of pebbles 
thus transjjortcd docs appear wonderful. Stones may often 
be thus carried ; and if the island on which they arc stranded 
is constructed of any other substance besides coral, they 
would scarce!}' attnict attention, and their origin at least 
would never be guessed. Moreover, this agency may long 
escape discovery from the probability of trees, especially 
those loaded with stones, fio.aling beneath the surface. In 
the channels of Tierra del Fuego large quantities of drift 
timber are cast upon the beach, yet it is extremely rare to 
meet a tree swimming on the water. These facts may possibly 
throw light on single stones, w'hether angular or rounded, 
occasionally found embedded in fine sedimentat}' masses. 

During another day I \isited West Islet, on which the 
vegetation w.is perhaps more luxuriant than on any other. 
Tlie cocoa-nut trees generall}' grow separate, but here the 
young ones fiourished beneath their tall parents, and formed 
w’ith their long and curved fronds the most shady arbours. 
Those alone wlio have tried it know how’ delicious it is to be 
seated in such shade, and drink the cool, pleasant fluid of the 
cocoa-nut. In this island there is a large bay-like space, com- 
posed of the finest white sand : it is quite level, and is only 


* Some natives carried by Kotzebue to Kamtschatkn collected stones to 
take back to their country. 
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covered "by the tide at high water; from this large bay 
smaller creeks penetrate the surrounding woods. A field of 
glittering white sand, representing water, with the cocoa-nut 
trees extending their tall and waving trunks round the margin, 
formed a singular and very pretty view. 

I have before alluded to a crab which lives on the cocoa- 
nut ; it is very common on all parts of the dry land, and grows 
to a monsti'ous size : it is closely allied or identical ivith the 
Birgos lalro. The front pair of legs terminate in very strong 
and hea\'y pincers, and the last pair are fitted with others 
weaker and much narrower. It would at first be thought 
quite impossible for a crab to open a strong cocoa-nut covered 
with the husk ; but Mr Liesk assures me that he has re- 
peatedly seen this eifected. The crab begins by tearing the 
husk, fibre by fibre, and always from that end under which 
the three eye-holes are situated ; when this is completed, the 
crab commences hammering with its heavy claws on one of 
the eye-holes till an opening is made. Then turning round 
its body, by the aid of its posterior and narrow pair of pincers, 
it extracts the white albuminous substance. 1 tliink this is as 
curious a case of instinct as ever I heard of, and likemse of 
adaptation in structure between two objects apparently so 
remote from each other in the scheme of nature as a crab and 
a cocoa-nut tree. The Birgos is diurnal in its habits ; but 
every night it is said to pay a visit to the sea, no doubt for 
the purpose of moistening its branchia;. The young are like- 
■\vise hatched, and live for some time on the coast. Tliese 
crabs inhabit deep burrows, which they hollow out beneath 
the roots of trees; and where they accumulate surprising 
quantities of the picked fibres of the cocoa-nut husk, on 
■which they rest as on a bed. The Malays sometimes take 
advantage of this, and collect the fibrous mass to use as junk. 
These crabs are very good to eat ; moreover, under the tail of 
the larger ones there is a great mass of fat, "which, when 
inelted, sometimes yields as much as a quart bottle full of 
liinpid oil. It has been stated by some authors that the 
Birgos crawls up the cocoa-nut trees for the purpose of 
stealing the nuts. I very much doubt the possibility of 
this ; but "with the Pandanus* the task "would be very much 


Proceedings of Zoological Society, 1832, p. 17. 
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easier. I was told by Mr Liesk that on these islands the 
Birgos lives only on the nuts which have fallen to the 
ground. 

Captain Moresby informs me that this crab inhabits the 
Chagos and Seychelle groups, but not the neighbouring 
Maldiva' Archipelago. It formerly abounded at Mauritius, 
but only a few small ones are now found there. In the 
Pacific, this species, or one ■ndth closely allied habits, is 
said* to inhabit a single coral island north of the Society 
gi'ouj). To show the wonderful strength of the front pair of 
pincers, I may mention that Captain Moresby confined one in 
a strong tin-box, "which had held biscuits, the lid being secured 
with wire ; but the crab turned down the edges and escaped. 
In turning do^vn the edges it actually punched many small 
holes quite through the tin ! 

I was a good deal surprised by finding two species of coral 
of the genus Millejjora (ilf. complanata and alckoniis) possessed 
of the power of stinging. The stony branches or plates, when 
taken fresh from the water, have a harsh feel and are not 
slimy, although possessing a strong and disagi'eeable smell. 
The stinging property seems to vary in different specimens : 
when a piece "was pressed or rubbed on the tender skin of the 
face or arm, a pricking sensation was usually caused, which 
came on after the interval of a second, and lasted only for a 
few minutes. One day, however, by merely touching my face 
with one of the branches, pain "was instantaneously caused ; 
it increased as usual after a few seconds, and remaining sharp 
for some minutes "was perceptible for half-an-hour afterwards. 
The sensation Avas as bad as that from a nettle, but more like 
that caused by the Pliysalia or Portuguese man-of-Avar. Little 
red spots Avere produced on the tender skin of the arm, Avhich 
appeared as if they Avould have formed Avatery pustules, but 
did not. M. Quoy mentions this case of the Millepora ; and I 
have heard of stinging corals in the West Indies. Many marine 
animals seem to haA^e this poAver of stinging : besides the Por- 
tuguese man-of-Avar, many jelly-fish, and the or sea- 

slug of the Cape de Verd Islands, it is stated in the voyage of 
the Astrolabe, that an Actinia or sea-anenione, as Avell as a 
flexible coralline allied to Scrtularia, both possess this means 


*Tyreman and Bennet, Voyage, etc., vol. ii. p. 33. 
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of offence or defence. In the East Indian sea, a stinging sea- 
weed is said to be found. 

Two species of fish, of the genus Scarus, which are common 
here, exclusively feed on coral ; both are coloured of a 
splendid bluish-green, one living invariably in the lagoon, 
and the other amongst 'the outer breakers. Mr Liesk as- 
sured us that he had repeatedly seen whole shoals grazing 
with their sti'ong bony jaws on the tops of the coral branches: 
I opened the intestines of several, and found them distended 
with yello%vish calcareous sandy mud. The slimy disgusting 
Holuthurioe (allied to our star-fish), which the Chinese gour- 
mands are so fond of, also feed largely, as I am informed by 
Dr Allan, on corals; and the bony apparatus within their 
bodies seems well adapted for this end. Tliese HohttTaina:, 
the fish, the numerous bunwving shells, and nereidous worms, 
which perforate every block of dead coral, must be very 
efficient agents in producing the fine white mud which lies at 
the bottom and on the shores of the lagoon. A portion, how- 
ever, of this mud, _which when wet strikingly resembled 
pounded chalk, was found by Professor Ehrenberg to be 
partly composed of siliceous-shielded infusoria. 

April — In the morning we stood out of the lagoon on 

our passage to the isle of France. I am glad we have visited 
these islands ; such formations surely rank high amongst the 
wonderful objects of this world. Captain Fitz Roy found no 
bottom with a line 7200 feet in length, at the distance of 
only 2200 yards from the shore ; hence this island forms a 
lofty submarine mountain, Avith sides steeper even than those 
of the most abrupt volcanic cone. The saucer-shaped summit 
is nearly ten miles across ; and every single atom,* from the 
least particle to the largest fragment of i-ock, in this great 
pile, which, however, is small compared Anth very many other 
lagoon-islands, bears the stamp of having been subjected to 
organic arrangement. We feel surpi'ise Avhen traA'ellers tell 
us of the vast dimensions of the Pyramids and other great 
ruins, but hoAv utterly insignificjint are the greatest of these, 
Avhen compared to these mountains of stone accumulated by 

* I exclude, of course, some soil which has been imported here in vessels 
from Malacca and Java, and likeAvise some small fragments of pumice, 
drifted here by the Avaves. The one block of greenstone, moreoA’er, on 
the northern island must be excepted. 
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the agency of various minute and tender animals ! This is 
a ^t'onder which does not at hrst strike the eye of the body, 
but, after reflection, the eye of reason. 

I vvill now give a very brief account of the three great 
classes of coral-reefs — namely. Atolls, Barrier, and Fringing- 
reefsj and will explain my views * on their formation. Almost 
every voyager who has crossed the Pacific has expressed his 
unbounded astonishment at the lagoon-islands, or as 1 shall 
for the future call them by their Indian name of atolls, 
and has attempted some explanation. Even as long ago as 
the year l605, Pyrard de Laval well exclaimed, "C’est 
une merveille de voir chacun de ces atollons, environnd d’un 
grand banc de pierre- tout autour, n'y ayant point d'artifice 
humain." 



The above sketch of Whitsunday Island, in the Pacific, 
copied from Captain Beechey’s admirable voyage, gives but 
a faint idea of the singular aspect of an atoll; it is one of 
the smaUest size, and has its narrow islets united together 
in a ring. The immensity of the ocean, the fury of the 
breakers, contrasted Avith the lowness of the land and the 
smoothness of the bright green water within the lagoon, 
can hardly be Imagined without having been seen. 

The earRer voyagers fancied that the coral -building 


* These were first read before the Geological Society in May 1837, and 
have since been developed in a separate volume on the Sinictitre and 
Dislribttlion ^ Coral 
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animals instinctively built up their great circles to afford 
themselves protection in the inner parts; but so far is this 
from the truth, that those massive kinds, to whose growth 
on the exposed outer shores the veiy existence of the 
reef dejjends, cannot live "svithin the lagoon, where other 
delicately -branching kinds flourish. Moreover, on this 
view, many species of distinct genera and families are 
supposed to combine for one end ; and of such a combin- 
ation, not a single instance can be found in the whole of 
nature. The theory that has been most generally received 
is, that atolls are based on submarine craters ; but when 
we consider the form and size of some, the number, prox- 
imity, and relative positions of others, this idea loses its 
plausible character: thus, Suadiva atoll .is forty -four 
geographical miles in diameter in one line, by thirty-four 
miles in another line; Rimsky is fifty-four by twenty miles 
across, and it has a strangely sinuous margin ; Bow atoll 
is thirty miles long, and on an average only six in width; 
Menchicoff atoll consists of three atolls united or tied 
together. This theory, moreover, is totally inapplicable 
to the northern Maldiva atolls in the Indian Ocean (one 
of which is eighty-eight miles in length, and between ten . 
and twenty in breadth), for they are not bounded like 
ordinary atolls by naiTow reefs, but by a vast number of 
separate little atolls ; other little atolls rising out of the 
great central lagoon-like spaces. A third and better theory 
was advanced by Chamisso, who thought that from the 
corals gro-wing more vigorously where exjiosed to the open 
sea, as undoubtedly' is the case, the outer edges would 
grow up from the general foundation before any other part, 
and that this would account for the ring or cup -shaped 
structure. But we shall immediately' see, that in this, as 
well as in the crater-theory, a most important consideration 
has been overlooked — namely', on what have the I'eef-building 
corals, which cannot live at a gi'eat depth, based their 
massive structures? 

Numerous soundings were carefully' taken by Captain Fitz 
Roy on the steep outside of Keeling atoll, and it was found that 
within ten fathoms, the prepared tallow at the bottom of the 
lead invariably came up marked with the impressions of 
living corals, but as perfectly clean as if it had been dropped 



BARRIER-REEFS 


47S 


on a carpet of turf ; as the depth increased the inpressions 
became less numerous^ but the adhering particles of sand more 
and more numerous^ until at last it 'was evident that the 
bottom consisted of a smooth sandy layer : to carry on the 
analogy of the turf, the blades of grass grew thinner and 
thinner, till at last the soil was so sterile, that nothing sprang 
from it. From these observations, confirmed by many others, 
it may be safely inferred that the utmost depth at which 
corals can construct reefs is between tiventj' and thirty 
fathoms. Now there are enormous areas in the Pacific and 
Indian Oceans, in which every single island is of coral 
formation, and is raised only to that height to which the 
waves can throw up fragments, and the Avinds pile up sand. 
Thus the Radack group of atolls is an irregular square, 520 
miles long and 240 broad ; the Low Archipelago is ellii^tic- 
.formed, 840 miles in its longer, and 420 in its shorter axis ; 
there are other small groups and single low islands betAveen 
these tAvo archipelagoes, making a linear space of ocean 
actually more than 4000 miles in length, in Avhich not one 
single island rises above the specified height. Again, in the 
Indian Ocean there is a space of ocean 1500 miles in length, 
including three archipelagoes, in Avliich every island is Ioav and 
of coral formation. From the fact of the reef-building corals 
not living at great depths, it is absolutely certain that through- 
out these vast areas, AA-herever there is noAv an atoll, a founda- 
tion must have originaUy existed Avithin a depth of from 
twenty to thirty fathoms from the surface. It is improbable 
in the highest degree that broad, lofty, isolated, steep-sided 
banks of sediment, arranged in groups and Rnes hundreds of 
leagues in length, could have been deposited in the central 
and profoundest parts of the Pacific and Indian Oceans, at an 
immense distance from any continent, and Avhere the water 
is perfectly limpid.* It is equally improbable that the eleA'a- 
tory forces should have uplifted throughout the above vast 
areas, innmnerable great rocky banks Avithin tAventy to thirty 
fathoms, or 120 to ISO feet, of the surface of the sea, and not 
one single point above that level ; for where on the whole 
face of the globe can Ave find a single chain of mountains, 
even a feAV himdred miles in length, AA-ith their many summits 
rising Avithin a feAv feet of a given level, and not one pinnacle 
above it If then the foundations, AA'hence the atoll-building 
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corals sprang, were not formed of sediment, and if they were 
not lifted up to the required level, they must of necessity 
have subsided into it ; and this at once solves the difficulty. 
For as mountain after mountain, and island after island, slowly 
sank beneath the water, fresh bases w'ould be successively 
afforded for the growth of the corals. It is impossible here to 
enter into all the necessary details, but I venture to defy * 
any one to explain in any other manner, how it is possible 
that numerous islands should be distributed throughout vast 
areas — all the islands being low — all being built of corals, 
absolutely requiring a foundation within a limited depth from 
the surface. 

Before explaining how atoll-fonned reefs acquire their 
peculiar structure, we must turn to the second great class — 



namely, barrier-reefs. These either extend in straight lines 
in front of the shores of a continent or of a large island, or 
they encircle smaller islands ; in both cases, being separated 
from the land by a broad and rather deep channel of water, 
analogous to the lagoon within an atoll. It is remarkable 
how little attention has been paid to encircling barrier-reefs j 
yet they are truly wonderful structures. Tlie above sketch 
represents part of the barrier encircling the island of Bolabola 
in the Pacific, as seen from one of the central peaks* In this 

, that Mr Lyell, even in the first edition oiYns Principles 

oj infeired that the amount of subsidence in the Pacific must have 

exceeded that of elevation, from the area of land being very small relatively 
to the agente there tending to form it— namely, the growth of coral and 
volcanic action. ** 
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instance the whole line of reef has been converted into land ; 
but usually a snow-white line of great breakers, mth only here 
and there a single low islet crowned with cocoa-nut trees, 
divides the dark heaving "waters of the. ocean from the light- 
green expanse of the lagoon-channel. And the quiet waters 
of this channel generally bathe a fringe of low alluvial soil, 
loaded with the most beautiful productious of the tropics, 
and lying at the foot of the mid, abrupt, central mountains. 

Encircling bamer-reefs are of all sizes, from three miles to 
no less than forty-four miles in diameter; and that which 
fronts one side, and encircles both ends, of New Caledonia is 
400 miles long. Each reef includes one, two, or several rocky 
islands of various heights ; and in one instance, even as many 
as t\velve separate islands. The reef runs at a greater or less 
distance from the included land ; in the Society Arclupelago 
generally from one to three or four miles ; but at Hogoleu the 
reef is twenty miles on the southern side, and fourteen miles 
on the opposite or noilhem side, from the included islands. 
The depth ■\vithin the lagoon-channel also varies much : from 
ten to thirty fathoms may be taken as an average ; but at Vani- 
koro there are spaces no less than fifty-six fathoms or 336 
feet deep. Internally the reef either slopes gently into the 
lagoon-channel, or ends in a perpendicular wall sometimes 
between two and three hundred. feet under water in height ; 
externally the reef rises, like an atoll, mth extreme abrupt- 
ness out of the profound depths of the ocean. What can be 
more singular than these structures? We see an island, 
which may be compared to a castle situated on the summit of 
a lofty submarine mountain, protected by a great wall of coral 
rock, always steep externally and sometimes internally, "uath 
a broad level summit, here and there breached by nan'ow 
gateways, through which the largest ships can enter the "wide 
and deep encircling moat. 

As far. as the actual reef of coral is concerned, there is 
not the smallest difference, in general size, outline, grouping, 
and even in quite "trifling details of structure, between a 
barrier and an atoll. The geographer Balbi has well re- 
marked, that an encircled island is" an atoll Avith high land 
rising out of its lagoon ; remove the land from "within, and 
a perfect atoll is left. 

But what has caused these reefs to spring up at such 
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gi'eat distances from the shores of the included islands? It 
cannot be that the corals Avill not grow close to the land; 
for the shores ■within the lagoon - channel, when not sur- 
rounded by alluvial soil, are often fringed by living reefs ; 
and we shall presently see that there is a whole class, 
which I have called Fringing-Reefs, from their close attach- 
ment to the shores botli of continents and of islands. Again, 
on what have the reef-building corals, which cannot live 
at great depths, based their encircling stnictures ? This is a 
great apparent difficulty, analogous to tliat in the case of 
atolls, which has generally been overlooked. It wll be 
perceived more clearly by inspecting the following sections, 




j. Vanikoro. a. Gamdibr Islands. 3. Mawrua. 

cL??' shading shows the barrier-reefs and lagoon*channcls. The inclined 

AaH L? (AA) shows the actual form of theland : the Sed 

shading below this linej shows its probaole prolongation under water. 


which are real ones, taken in north and south lines, throuffh 
the islands with their barrier-reefs, of Vanikoro, Gambier, 
and Maurua; and they are laid down, both vertically and 
iionzontally, on the same scale of a quarter of an inch to a 
mile. 

It should be observed that the sections might have been 
taken in any direction through these islands, or through 
many other encircled islands, and the general features 

w? bearing in mind that 

tw fnf f ^nnot live at a greater depth than from 

twenty to thirty fathoms, and that the scale is so small 
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that the plummets on the right hand show a depth of 200 
fathoms^ on what are these barrier-reefs based? Are we 
to suppose that each island is surrounded by a collar-like 
submarine ledge of rockj or by a great bank of sediment, 
ending abniptly where the reef ends? If the sea had 
fonnerly eaten deeply into the islands, before they were 
protected by the reefs, thus having left a shallow ledge 
round them under water, the present shores would have 
been invariably bounded by great precipices; but this is 
most rarely the case. Moreover, on this notion, it is not 
possible to explain why the corals should have sprung up, 
like a wall, from the extreme outer margin of the ledge, 
often leaving a broad space of water •within, too deep for 
the gro'wth of corals. The accumulation of a -wide bank 
of sediment aU round these islands, and generally mdest 
where the included islands are smallest, is highly improb- 
able, considering their exposed positions in the central 
and deepest parts of the ocean. In the case of the barrier- 
reef of New Caledonia, which extends for one hundred and 
fifty miles beyond the northern point of the island, in the 
same straight line vdth Avhich it fronts the west coast, it 
is hardly possible to believe that a bank of sediment could 
thus have been straightly deposited in front of a lofty 
island, and so far beyond its termination in the open sea. 
Finally, if we look to other oceanic islands of about the 
same height and of similar geological constitution, but not 
encircled by coral reefs, we may in vain search for so trifling 
a circumambient depth as thirty fathoms, except quite near 
to their shores; for usually land that rises abruptly out of 
water, as do most of the encircled and non-encircled oceanic 
islands, plunges abruptly under it. On what then, I repeat, 
are these barrier-reefs based? Why, with their "wide and 
deep moat-like channels, do they stand so far from the 
included land ? We shall soon see how easily these difflculties 
disappear. 

We come now to our third class of Fringing-Reefs, which 
■will require a very short notice. Where the land slopes 
abruptly under water, these reefs are only a few yards in 
•width, forming a mere ribbon or fringe round the shores; 
where the land slopes gently under the Avater the reef 
extends farther, sometimes even as much as a mile from the 
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land j but in such cases the soundings outside the reef always 
show that the submarine prolongation of the land is gently 
inclined. In fact; the reefs extend only to that distance from 
the shore at which a foundation within the requisite depth, 
from twenty to thirty fathoms,' is found. As far as the actual 
reef is concerned, there is no essential difference between it 
and that forming a bander or an atoll; it is, however, 
generally of less width, and consequently few islets have 
been formed on it. From the corals growing more vigorously 
on the outside, and from the noxious effect of the sediment 
washed inwards, the outer edge of the reef is the highest 
part, and between it and the land there is generally a shallow 



AA. Outer edges of the fringing-Tcefi at the level of the sea. BB. The shores of the 
frinecd island. 

Outer edges of the ree^ after Us upward jp’owth during a period of subsidence, 
now converted into a harrier, with islets on it. B B'. The shores of the now encircled 
island. CC. Lagoon-channel, 

— In this and the following woodcut, the subsidence of the land could be 
represented only by an apparent rise in the level of the sea. 


sandy channel a few feet in depth. "V^liere banks of sediment 
have accumulated near to the surface, as in parts of the 
West Indies, they sometimes become fringed with corals, and 
hence in some degree resemble lagoon-islands or atolls; in 
the same manner as fringing-reefs, suiTounding gently-sloping 
islands, in some degree-resemble banier-reefs. 


No theory on the formation -of coral-reefs can be considered 
satisfactory which does not include the three great classes. 
We have seen that we are driven to believe in the subsidence 
of those vast areas, interspersed with low islands, of which 
not one rises above the height to which the winds and waves 
can throw up matter, and yet are constructed by animals 
requiring a foundation, and tliat foundation to lie at no great 
depth. Let ns then take an island surrounded by fringing- 
reefs, w’hich offer no difficulty in their structure ; and let this 
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island wth its reef, represented by tlie unbroken lines in the 
woodcutj slowly subside. Now as the island sinks down, 
either a few feet at a time, or quite insensibly, we may safely 
infer, from what is known of the conditions favourable to the 
gro-\vth of coral, that the living masses, bathed by the surf on 
the margin of the reef, ■will soon regain the surface. The 
water, however, will encroach little by little on the shore, the 
island becoming lower and smaller, and the space between 
the inner edge of the reef and the beach proportionally 
broader. A section of the reef and island in this state, after 
a subsidence of several hundred feet is given by the dotted 
lines. Coral islets are supposed to have been formed on the 
reef; and a ship is anchored in the lagoon-channel. This 
channel "will be more or less deep, according to the rate of 
subsidence, to the amount of sediment accumulated in it, and 
to the growth of the delicately-branched corals which can live 
there. The section in this state resembles in every respect 
one drawn through an encircled island ; in fact, it is a real 
section (on the scale of *517 of an inch to a mile) through 
Bolabola in the Pacific. We can now at once see why 
encircling baarier-reefs stand so far fi'om the shores Avhich 
they front. We can also perceive, that a line dra'wn per- 
pendicularly down from, the outer edge of the new reef, 
to the foundation of solid rock beneath the old fnnging-reef, 
will exceed by as many feet as there have been feet of 
subsidence, that small limit of depth at which the effective 
corals can live — the little architects having built up their 
great wall-like mass, as the whole sank down upon a basis 
formed of other corals and their consolidated fragments. 
Thus the difficulty on this head, which appeared so great, 
disappears. 

If, instead of an island, we had taken the shore of a 
continent fringed ■with reefs, and had imagined it to have 
subsided, a great straight hairier, like that of Australia or 
New Caledonia, separated from the land by a ivide and deep 
channel, would evidently have been the result. 

Let us take our new encircling barrier-reef, of which the 
section is now represented by unkroken lines, and which, as 1 
have said, is a real section through Bolabola, and let it go on 
subsiding. As the barrier-reef slowly sinks doivn, the corals 
■will go on ■vigorously grooving upwards ; but as the island 
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sinksj the water will gain inch by inch on the shore the 
separate mountains first ‘forming separate islands within one 
gr^t reef— and finally, the last and highest pinnacle dis- 
appearing. The instant this takes place, a perfect atoll is 
formed: I have said, remove the high land from within an 
encircling barrier-reef, and an atoll is left, and the land has 
been removed. We can now perceive bow it comes that 
atolls, having sprung from encircling barrier-reefs, resemble 
them in general size, form, in the manner in which they are 
grouped together, and in their arrangement, in single or 
double lines ; for they may be called rude outline charts of 
the sunken islands over which they stand. We can further 
see how it arises that the atolls in the Pacific and Indian 
Oceans extend in lines parallel to the generally prevailing 



A'A'. Outer edge^ of the barrier-reer at the le\'el of the sea, with islets on it. 

B'B'. The shores of the included island. 

CC. The lagoon-channel. 

A"A". Outer edges of tbereei^ now contorted into an atoll, C\ The Jagaon of the 
new atoll. 

— According to the true scale, the depths of the lagoon-channel and lagoon are 
much exaggerated. 

strike of the high islands and great coast-lines of those 
oceans. I venturej therefore, to affirm, that on the theory of 
the upward growth of the corals during the sinking of the 
land,* all the leading features in those wonderful structures, 

* It has been highly satisfactory to me to find the following passage in a 
pamphlet by Mr Couthouy, one of the naturalists in the great Antarctic 
Expedition of the United States: — “Having personally examined a large 
number of coral islands, and resided eight months among the volcanic class 
having shore and partially encircling reefs, I may be permitted to state that 
my own observations have impressed a conviction of the correctness of the 
theory of Mr Darwin.*’ The naturalists, however, of this expedition differ 
with me on some points respecting coral formations, 
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the lagoon-islands or atolls, which have so long excited the 
attention of voyagers, as well as in the no less wonderfiil 
barrier-reefs, whether encircling small islands or stretching 
for hundreds of miles along the shores of a continent, are 
simply explained. 

It may be asked whether I can offer any direct evidence of 
the subsidence of barrier-reefs or atolls j but it must be borne 
in mind how difficult it must ever be to detect a movement the 
tendency of which is to hide under water the part affected. 
Nevertheless, at Keeling Atoll I obsen^ed on all- sides of the 
lagoon old cocoa-nut trees undermined and falling; and in 
one place tliS foundation posts of a shed, which the inhabitants 
asserted had stood seven years before just above high-water 
mark, but now was daily washed by eveiy tide ; on inquiry I 
found that three earthquakes, one of them severe,, had been 
felt here during the last ten years. At Vanikoro the lagoon- 
channel is remarkably deep, scarcely any alluvial soil has 
accumulated at the foot of the lofty included mountains, and 
remarkably few islets have been formed by the heaping of 
fragments and sand on the wall-like barrier-reef ; these facts, 
and some analogous ones, led me to believe that this island 
must lately have subsided and the reef gi'own upwards : here 
again earthquakes are frequent and very severe. In the 
Society Archipelago, on the other hand, where the lagoon- 
channels are almost choked up, where much low alluvial land 
has accumulated, and where in some cases long islets have 
been formed on the barrier-reefs — facts all showing that the 
islands have not very lately subsided — only feeble shocks are 
most rarely felt. In these coral foimiations, where the land 
and water seem struggling for masteiy, it must be ever 
difficult to decide betn^een the effects of a change in the 
set of the tides and of a slight subsidence .* that many of 
these reefs and atolls are subject to changes of some kind 
is certain ; on some atolls the islets appear to have increased 
greatly within a late period; on others they have been 
partially or wholly washed away. The inhabitants of parts 
of the Maldiva Archipelago Icnow the date of the first 
formation of some islets; in other parts, the corals are now 
fiourisliing on water-washed reefs, where holes made for 
graves attest the former existence of inhabited land. It 
is difficult to believe in frequent changes in the tidal 

2h 
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cuiTents of an open ocean ; -wliereas, vre. have in the earth- 
quakes recorded by the natives on some atoRs, and in the 
great fissures observed on other atolls^ plain e\ddence of changes 
and disturbances in progress in the subterranean regions. 

It is endentj on our theory, that coasts merely fringed by 
reefs cannot have subsided to any perceptible amount ; and 
therefore they must, since the growth of their corals, either 
have remained stationary or have been upheaved. Now it 
is remarkable how generally it can be shown, by the presence 
of upraised organic remains, that the fringed islands have 
been elevated ; and so far, this is indirect e^’idcnce in favour 
of our theory. I was particularly struck with this fact, when 
I found, to my surprise, that the descriptions given b}- MM. 
Quoy and Gaimard were applicable, not to reefs in geneml 
as implied by them, but only to those of the fringing-class ; 
my surprise, however, ceased when I afterwards found that, 
by a strange chance, all the several islands visited by these 
eminent naturalists could be shown by their own statements 
to have been elevated within a recent geological era. 

Not only the grand features in the structure of barrier- 
reefs and of atolls, and of their likeness to each other in 
form, size, and other characters, are explained on the theory 
of subsidence — which theoiy we are independently' forced 
to admit in the very’ areas in question, from the necessity 
of finding bases for the corals within the requisite depth — 
but many details in structure and exceptional cases can thus 
also be simply explained. I will give only a few instances. 
In barrier-reefs it has long been remarked with surprise that 
the passages through the reefs exactly face valleys in the 
included land, even in cases where the reef is separated from 
the land by a lagoon-channel so wide and so much deeper 
than the actual passage itself, that it seems hardly possible 
that the very small quantity of water or sediment brought 
down could injure the corals on the reef. Now, every reef 
of the firinging-class is breached by a narrow gateway in 
front of the smallest rivulet, even if dry during the greater 
part of the year, for the mud, sand, or gravel occasionally 
washed do^vn kills the corals on which it is deposited. Ck»n- 
sequently, when an island thus fringed subsides, though most 
of the narrow gateways will probably become closed by the out- 
ward and upward gro\vth of the corals, y’et any’ that are not 
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closed (and some must ahvays be kept open by the sediment 
and impure water flowing out of the lagoon-chamiel) will stiU 
continue to front exactly the upper parts of those valleys at the 
mouths of which the original basal fiinging-reef was breached. 

We can easily see how an island fi'onted only on one side, 
or on one side with one end or both ends encircled by barrier- 
reefs, might after long- continued subsidence be converted 
either into a single wall-like reef, or into an atoll "with a 
great straight spur projecting from it, or into t^vo or three 
atolls tied together by straight reefs — all of which excep- 
tional cases actually occui'. As the reef - building corals 
require food, are preyed upon by other animals, are killed 
b}' sediment, cannot adhere to a loose bottom, and may be 
easily earned down to a depth whence they cannot spring 
up again, we need feel no surprise at the reefs both of 
atolls lind baniers becoming in parts imperfect. Tlie great 
barrier of New Caledonia is thus imperfect and broken in 
many parts ; hence, after long subsidence, this great reef 
would not produce one great atoll four hundred miles in 
length, but a chain or archipelago of atolls, of very nearly 
the same dimensions Avilh those in the Maldiva Archipelago. 
Moreover, in an atoll once breached on opposite sides, from 
the likelihood of the oceanic and tidal currents passing 
straight through the breaches, it is exfremely improbable 
that the corals, especially during continued subsidence, 
would ever be able .again to unite the rim ; if they did not, 
as the whole sanlc downwards, one atoll would be divided 
into two or more. In the Maldiva Archipelago there 
are distinct atolls so related to each other in position, and 
sep<ar.aled by channels either unfathomable or very deep (the 
ch<annel between Ross and Ari atolls is 150 fathoms, and that 
between the north and south Nillandoo atolls is 200 fathoms 
in depth), that it is impossible to look at a map of them 
■\rithout believing that they were once more intimately related. 
And in this same archipelago, Malilos-Mahdoo atoll is divided 
by a bifurcating channel fi'om 100 to 132 fathoms in depth, 
in such a manner that it is scarcely possible to say whether 
it ought strictly to be called three separate atolls, or one 
gi'eiit atoll not yet finally divided. 

I will not enter on many more details ; but I must remark 
that the curious structure of the northern Maldiva atolls 
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receives (taking into consideration the free entrance of the 
sea through their broken margins) a simple explanation in 
the upward and outward growth of the corals^ originally 
based both on small detached reefs in their lagoons, such 
as occur in common atolls, and on broken portions of the 
linear marginal reef, such as bounds every atoll of the ordin- 
ary form. I cannot refrain from once again remarking on 
the singularity of these complex structures — a gi’eat sandy 
and generally concave disc rises abruptly from the unfathom- 
able ocean, ivith its centi’al expanse studded, and its edge 
symmetrically bordered with oval basins of coral rock just 
lipping the surface of the sea, sometimes clothed -with vege- 
tation, and each containing a lake of clear water ! 

One more point in detail : as in two neighbouring archi- 
pelagoes corals flomish in one and not in the other, and 
as so many conditions before enumerated must affect their 
existence, it would be an inexplicable fact if, during the 
changes to which earth, air, and water are subjected, the 
reef-building corals were to keep alive for perpetuity on any 
one spot >or area. And as by our theory the areas including 
atolls and barrier-reefs are subsiding, we ought occasionally 
to find reefs both dead and submerged. In all reefs, o-wing 
to the sediment being washed out of the lagoon or lagoon- 
channel to leeward, that side is least favourable to the long- 
continued vigorous gro-wth of the corals; hence, dead portions 
of reef not unfrequently occur on the leeward side; and 
these, though still retaining their proper wall-like form, are 
now in several instances sunk several fathoms beneath the 
surface. The Chagos group appears from some cause, pos- 
sibly from the subsidence having been too rapid, at present 
to be much less favourably circumstanced for the growth of 
reefs than formerly: one atoll has a portion of its marginal 
reef, nine miles in length, dead and submerged ; a second 
has only a few quite small living points which rise to the 
surface ; a third and fourth are entirely dead and submerged ; 
a fifth is a mere wreck, with its structure almost obliterated. 
It is remarkable that in all these cases the dead reefs and 
portions of reef lie at nearly the same depth — ^namely, from 
six to eight fathoms beneath the surface — as if they had 
been carried dowTi by one uniform movement. One of these 
"half- drowned atolls,” so called by Captain Moresby (to 
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whom I am indebted for much invaluable information), is 
of ■vast size — namely, ninei^' nautical miles across in one 
direction, and seventj' miles in another line; and is in many 
respects eminently curious. As by our theory it follo-\vs 
that new atolls will generally be formed in each new area of 
subsidence, two weighty objections might have been raised — 
namely, that atolls must be increasing indefinitely in number; 
and secondly, that in old areas of subsidence each separate 
atoll must be increasing indefinitely in thickness, if proofs 
of their occasional destruction could not have been adduced. 
Thus have we traced the histoiy of these great rings of coral- 
rock, from their first origin through their normal changes 
and through occasional accidents of their existence to their 
death and final obliteration. 

In my volume on Coral Formations I have published a map, 
in which I have coloured all the atoUs dark blue, the barrier- 
reefs pale blue, and the fringing-reefs red. These latter reefs 
have been formed whilst the land has been stationary, or, as 
appears from the frequent presence of upraised organic re- 
mains, Avhilst it has been slowly rising : atolls and barrier- 
reefs, on the other hand, have grovm up during the directly 
opposite movement of subsidence, which movement must- 
have been very gradual, and in the case of atolls so vast in 
amount as to have buried eveiy mountain-siunmit over Avide 
ocean spaces. Now, in this map we see that the reefs 
tinted pale and dark blue, whicli bave been produced by the 
same order of movement, as a general rule manifestly stand 
near each other. Again, we see that the areas with the t^vo 
blue tints are of ■wide extent ; and that they lie separate from 
extensive lines of coast coloured red, both of which circum- 
stances might naturally have been inferred, on the theory of 
the nature of the reefs having been governed by the nature 
of the earth's movement. It desen'es notice, that in more 
than one instance where single red and blue circles approach 
near each other, I can show that there have been oscillations 
of levels ; for in such cases the red or fringed circles consist 
of atolls, originally by our theory formed during subsidence, 
but subsequently upheaved ; and, on the other hand, some of 
the pale blue or encircled islands are composed of coral-rock, 
which must have been uplifted to its present height before 
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that subsidence took place, during ■which the existing barrier- 
reefs gre-w upAvards. 

Authors have noticed with surprise, that although atolls are 
the commonest coral-structm*es throughout some enormous 
oceanic tracts, they are entirely absent in other seas, as in 
the West Indies : we can noAV at once perceive the cause, 
for Avhere there has not been subsidence, atolls cannot 
have been formed ; and in the csise of the West Indies and 
parts of the East Indies, these tracts are knoAvn to have been 
rising Avithin the recent period. The larger areas, coloured 
red and blue, are all elongated ; and betAveen the tAA’’o colours 
there is a degree/)f rude alternation, as if the rising of one 
had balanced the sinking of the other. Taking- into con- 
sideration the proofs of recent elevation both on the fringed 
coasts and on some others (for instance, in South America) 
Avhere there are no reefs, Ave are led to conclude that the 
great continents are for the most part rising areas ; and from 
the nature of the coral-z'eefs, that the central parts of the 
great oceans are sinking areas. The East Indian Archipelago, 
the most broken land in the Avorld, is in most parts an area of 
elevation, but surrounded and penetrated, probably in more 
lines than one, by narroAv areas of subsidence. 

I have marked Avith A'ermilion spots all the many knoAA-n 
active volcanoes Avithin the limits of this same map. Their 
entire absence from every one of the great subsiding areas, 
coloured either pale or dark blue, is most striking ; and not 
less so is the coincidence of the chief A'olcanic chains AAith the 
parts coloured red, Avhich Ave are led to conclude have either 
long remained stationary, or more generally have been recently 
upraised. Although a fcAv of the vermilion spots occur Arith- 
in no great distance of single circles tinted blue, yet not one 
single active volcano is situated Avithin several hundred miles 
of an archipelago, or even small group of atolls. It is, there- 
fore, a striking fact that in the Friendly Archipelago, AA'hich 
consists of a group of atolls upheaved and since partially Avom 
doAATi, tAvo volcanoes, and perhaps more, ai-e historically knowii 
to have been in action. On the other hand, although most 
of the islands in the Pacific which ave encircled by barrier- 
reefs are of volcanic origin, often Avith the remnants of craters 
still distinguishable, not one of them is knoAAm to have ever been 
in eruption. Hence in these cases it AA'ould appear that vol- 
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canoes bui’st forth into action and become extinguished on the 
same spots^ accordingly as elevatoiy or subsiding movements 
prevail there. Numberless facts could be adduced to prove 
that upraised organic remains are common 'wherever there are 
active volcanoes ; but until it could be shown that in areas of 
subsidenccj volcanoes were either absent or inactive, the in- 
ference, however probable in itself, that their disti'ibution 
depended on the rising or falling of the earth's surface, would 
have been hazardous. But now, I tliink, we may freely admit 
this important deduction. 

Taking a final view of the map, and bearing in mind the 
statements made with respect to the upraised organic remains, 
we must feel astonished at the vastness of the areas which 
have suffered changes in level either dovmwards or upwards 
within a period not geologically remote. It would appear, 
also, that the elevatory and subsiding movements follow 
nearl}’’ the same laws. Throughout the spaces interspersed 
with atolls, where not a single peak of high land has been 
left above the level of the sea, the sinking must have been 
immense in amount. Tlie sinking, moreover, whether con- 
tinuous or recurrent '\rith inten^als sufficiently long for the 
corals again to bring up their liring edifices to the surface, 
must necessarily have been extremely slow. This conclusion is 
probably the most important one which can be deduced from 
the study of coral fomialions; — and it is one which it is 
difficult to imagine how other^rise could ever have been 
arrived at. Nor can I quite pass over the probability of the 
former existence of large archipelagoes of lofty islands, where 
now onl}' rings of coral-rocks scai'cely break the open expanse 
of the sea, throwing some light on the distribution of the in- 
habitants of the other high islands, now left standing so 
immensely remote fi'om each other in the midst of the great 
oceans. TJie reef-constructing corals have indeed reared and 
preserved wondei'fiil memorials of the subteri'anean oscilla- 
tions of level ; wc see in each barrier-reef a proof that the 
land has there subsided, and in each atoll a monument over 
an island now lost. We may thus, like unto a geologist who 
had lived his ten thousand years and kept a record of the 
passing changes, gain some insight into the great system by 
which the surface of this globe lias been broken up, and land 
and water interchanged. 
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?RIL 9Qth . — In the morning we passed romid the 
northern end of Mauritius, or the Isle of France. 
From this point of view the aspect of the island 
equalled the expectations raised by the many 
weU-knoivn descriptions of its beautiful scenery. 
The sloping plain of the Pamplemousses, interspersed wth 
houses, and coloured by the large fields of sugar-cane of a 
bright green, composed the foreground. The brilliancy of 
the green was the more remarijable, because it is a colour 
which generally is conspicuous only from a very short dis- 
tance. Towards the centre of the island groups of wooded 
mountains rose out of this highly-cultivated plain; their 
summits, as so commonly happens with ancient volcanic rocks, 
j*igg®d into the sharpest points. Masses of white 
clouds were collected around these pinnacles, as if for the 
sake of pleasing the stranger’s eye. The whole island, with 
its sloping border and central mountains, was adorned ivith 
an air of perfect elegance ; the scenery, if I may use such an 
expression, appeared to the sight harmonious. 

I spent the greater part of the next day in walking about 
the town and visiting different people. The tomi is of 
considerable size, and is said to contain 20,000 inhabitants ; 
the streets are veiy clean and regular. Although the island 
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has been so many years under the English Government^ the 
general character of the place is quite French : Englishmen 
speak to their sen'ants in French^ and the shops are all 
French ; indeed, I should think that Calais or Boulogne was 
much more Anglified. There is a verj' prett)' little theatre, 
in whicli operas are excellent!}' performed. We were also sur- 
prised at seeing large booksellers’ shops, %vith well-stored 
shelves ; music and reading bespeak om* approach to the old 
world of ci\ilisation ; for in truth both Australia and America 
are new worlds. 

Tire various races of men walking in the streets afford the 
most interesting spectacle in Port Louis. Convicts from 
India are banished here for life ; at present there are about 
800, and they are employed in various public works. Before 
seeing these people, I had no idea that the inhabitants of 
India were such noble-looking figures. Their skin is ex- 
tremely dark, and many of the older men had large mous- 
taches and beards of a snow-white colour; this, together 
with the fire of their expression, gave them quite an imposing 
.'ispcct. Hie greater number had been banished for murder 
and the worst crimes ; others for causes which can scarcely be 
considered as moral faults, such as for not obeying, from 
superstitious motives, the English la^vs. These men are 
generally quiet and well-conducted ; from their outward con- 
duct, their cleanliness, and faithful observeance of their strange 
religious rites, it was impossible to look at them arith the same 
eyes as on our wetched conricts in New South Wales. 

May Is/. — Sunday. I took a quiet walk along the sea- 
coast to the north of the to'\vn. The plain in this part is 
quite uncultivated; it consists of a field of black lava, 
smoothed over with coarse grass and bushes, the latter 
being chiefly Mimosas. The scenery may be described as 
intermediate in character bet\veen that of the Galapagos and 
of Tahiti ; but this wll convey a definite idea to very few 
persons. It is a very pleasant conntr}', but it has not the 
charms of Tahiti, or the grandeur of Brazil. The next day I 
ascended La Pouce, a mountain so called from a thumb-like 
projection, which rises close behind the toum to a height of 
2600 feet. The centre of the island consists of a great platform, 
surrounded by old broken basaltic mountains, 'nith their strata 
dipping seawards.- The central platform, formed of compara- 
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tively recent streams of lava^ is of an oval shape, thirteen 
geographical miles across, in the line of its shorter axis. The 
exterior bounding mountains come into that class of struc- 
tures called Craters of Elevation, which are supposed to 
have been formed, not like ordinary craters, but by a great 
and sudden upheaval. There appears to me to be insuper- 
able objections to this view; on the other hand, I can 
hardly believe, in this and in some other cases, that these 
marginal crateriform mountains are merely the basal rem- 
nants of immense volcanoes, of which the summits either 
have been bloAvn off, or swallowed up in subterranean abysses. 

From our elevated position we enjoyed an excellent view 
over the island. The country on this side appears pretty 
well cultivated, being diruded into fields and studded with 
farm houses. I was, however, assured that of the whole 
land not more than half is yet in a productive state; if 
such be the ''case, considei'ing the present large export of 
sugar, this island, at some future period, when thickly 
peopled, ■will be of great value. Since England has taken 
possession of it, a period of only twenty-five years, the 
export of sugar is said to have increased seventy-five fold. 
One great cause of its prosperity is the excellent state of 
the roads. In the neighbouring Isle of Bourbon, which 
i-emains under the French Government, the roads are still 
in the same miserable state as they were here only a few 
years ago. Although the French residents must have largely 
profited by the increased prosperity of their island, yet the 
English Government is far from popular. 

May Srd . — In the evening Captain Lloyd, the Surveyor- 
General, so well known from his examination of the Isthmus 
of Panama, invited Mr Stokes and myself to his countiy 
house, which is situated on the edge of Wilheim Plains, 
and about six miles fi'om the Port. We stayed at this 
delightful place t^vo days; standing nearly 800 feet above 
the sea, the air was cool and fresh, and on eveiy side there 
were delightful walks. Close by, a gi*and ravine has been 
worn to a depth of about 500 feet through the slightly 
inclined streams of lava, which have flowed from the central 
platform. 

May 5th , — Captain Lloyd took us to the Ri'vifere Noire, 
which is several miles to the -southward, that I might 
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examine some rocks of, elevated coral. We passed through 
pleasant gardens^ and hne fields of sugar - cane grow- 
ing amidst huge blocks of lava. The roads were 
bordered by hedges of Mimosa^ and near many of the 
houses there were avenues of the mango. Some of the 
views, where the peaked hills and the cultivated farms 
were seen together, were exceedingly picturesque; and we 
were constantly tempted to exclaim, " How pleasant it 
would be to pass one's life in such quiet abodes ! ” Captain 
Lloyd possessed an elephant, and he sent it half-way vdth 
us tl}at we might enjoy a ride in true Indian fashion. The 
circumstance wliich surprised me most was its quiet, noise- 
less step. This elephant is the only one at present on the 
island; but it is said others will be sent for. 

Mat/ 9(h . — We sailed from Port Louis, and, calling at 
the Gipe of Good Hope, on tlie 8th of July we arrived off 
St Helena. lliis island, the forbidding aspect of which 
has been so often described, rises abruptly like a huge black 
castle from the ocean. Near the to^vn, as if to complete 
Nature's defence, small forts and guns fill up every gap in 
the rugged rocks. The iovm urns up a flat and narrow 
valley; the houses look respectable, and are interspersed Avith 
a verj’^ few green trees. ^Mien approaching the anchorage 
there was one striking view ; an irregular castle perched on 
the summit of a lofty liill, and surrounded by a few scattered 
fir-ti’ecs, boldly projected against the sky. 

The next day I obtained lodgings within a stone’s-throw 
' of Napoleon's tomb"^: it was a capital central situation, 
whence I could make excursions in eveiy direction. During 
the four days I stayed here I wandered over the island from 
morning to night, and examined its geological history. My 
lodgings were situated at a height of about 2000 feet ; here 
the weather was cold and boisterous, wth constant showers 
of rain ; and everj' now and then the whole scene was veiled 
in tliick clouds. 


* After the volumes of eloquence which have poured forth on this 
subject, it is dangerous even to mention the tomb. A modem traveller, 
in twelve lines, burdens the poor little island with the following titles— ^ 
it is a grave, tomb, pyramid, cemetery, sepulchre, catacomb, sarcophagus, 
minaret, and mausoleum. 
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Near the coast the rough lava is quite bare ; in the central 
and higher parts, feldspathic rocks by their decomposition 
have produced a cla 3 ^ey soil, which, where not covered by 
vegetation, is stained in broad bands of many bright colours. 
At tins season the land, moistened by constant showers, pro- 
duces a singularly bright green pasture, which, lower and 
lower down, gradually fades away and at last disappears. 
In latitude 16", and at the trifling elevation of 1500 feet, it 
is surprising to behold a vegetation possessing a character 
decidedly Biitish. The hills are crowned with irregular 
plantations of Scotch firs ; and the sloping banks are thickly 
scattered over with thickets of gorse, covered with its bright 
yellow flowers. Weeping willows are common on the banks 
of the rivulets, and the hedges are made of the blnckberrj’, 
producing its well-known fruit. 'VMien we consider that the 
number of plants now foimd on the island is 746, and that 
out of these fifty-two alone are indigenous species, the rest 
having been imported, and most of them from England, ive 
see tlie reason of the British character of the vegetation. 
Many of these English plants appear to floiu'ish better than 
in their native country ; some also from the opposite quarter 
of Australia succeed remarkably well. The many imported 
.species must have destroyed some of the native kinds ; and 
it is only on the highest and steepest ridges that the- 
indigenous Flora is now predominant. 

The English, or rather Welsh, character of the scenery is 
kept up by the numerous cottages and small white houses ; 
some buried at the bottom of the deepest valleys, and others 
mounted on the crests of the loftj' hills. Some of the views 
are striking; for instance, that from near Sir W. Doveton's 
house, where the bold peak called Lot is seen over a dark 
wood of firs, the whole being backed by the red water-worn 
mountains of the southern coast. On viewing the island 
from an eminence, the first circumstance which strikes one 
is the number of the roads and forts ; the labour bestowed 
on the public works, if one forgets its character as a prison, 
seems out of all proportion to its extent or value. There 
is so little level or useful laud that it seems surprising how 
so many jjeople, about 5000, can subsist here. The lower 
orders, or the emancipated slaves, are, I believe, exti’emely 
poor ; they complain of the want of work. From the reduc- 



CHANGES IN THE \TEGETATION 


49S 


tion in the number of public sen^ants, o^^'ing to the island 
hsAung been given up by the East India Company, and the 
consequent emigration of many of the richer people, the 
poverty- probably wll increase. The chief food of the 
working-class is rice, with a little salt meat; as neither of 
these articles are the products of the island, but must be 
purchased with money, the low wages tell heanly on the 
poor people. Now that the people are blessed with freedom, 
a right which I believe they value fidlj', it seems probable 
that their numbers Avill quickly increase : if so, what is to 
become of the little state of St Helena ? 

My guide was an elderly man, who had been a goatherd 
w’hen a boy, and knew every step amongst the rocks. He 
was of a race many times crossed, and although ■with a dusk}' 
skin, he had not the disagreeable expression of a mulatto. 
He was a very cuil, quiet old man, and such appears the 
character of the greater number of the lower classes. It 
was strange to my ears to hear a man, nearly w'hite, and 
respectably dressed, talking witli indifference of the times 
w'hen he was a slave. With my companion, who carried our 
dinners and a hom of water, w’hich is quite necessary, as all the 
water in the lower valley is saline, I everyday took long walks. 

Beneath the upper and central green circle, the wild 
valleys are quite desolate and imtenanted. Here, to the 
geologist, there were scenes of high interest, showing suc- 
cessive changes and complicated disturbances. According 
to ray new’s, St Helena has existed as an island from a 
veiy remote epoch; some obscure proofs, however, of the 
elevation of the land are still extant. I believe that the 
central and highest peaks form parts of the rim of a great 
crater, the southern half of which has been entirely removed 
by the waves of the sea: there is, moreover, an external 
w’all of black basaltic rocks, like the coast - mountains of 
Mauritius, which are older than the central volcanic streams. 
On the liigher parts of the island, considerable numbers of 
a shell, long thought a marine species, occur embedded in 
the soU. It proves to be a Cochlogena, or land-shell of a 
very peculiar form‘d; with it I foimd.six other kinds; and 

* It deserves notice that all the many specimens of this shell found by 
me in one spot, differ, as a marked variety, from another set of specimens 
procured from a different spot. 



494- CHANGES IN THE VEGETATION 

in another spot an eighth species. It is remarkable that 
none of them are now found living. Their extinction has 
probably been caused by the entire destruction of the woods, 
and the consequent loss of food and shelter, -which occurred 
during the early part of the last century. 

The histoiy of the changes which the elevated plains of 
Long^vood and Deadwood have undergone, in General 
Beatson’s account of the island, is extreme^ curious. Both 
plains, it is said, in former times were covered with wood, 
and were therefore called the Great Wood. So late ns the 
year I7l6 there were many trees, but in 1724 the old trees 
had mostly fallen ; and as goats and hogs had been suffered 
to range about, all the young trees had been killed. It 
appears also from the oflicial records, that the trees were 
unexpectedly, some years .aftei-svards, succeeded by a wire 
grass, which spread over the whole surface.* General 
Beatson adds that now this plain "is covered mth fine 
sward, and is become the finest piece of pasture on the 
island." The extent of surface, probably covered by wood 
at a former period, is estimated at no less than two thousand 
acres; at the present da)' scarcely a single tree can be 
found there. It is also said that in 1709 there were quan- 
tities of dead trees in Sandy Bay ; tins place is now so 
utterly desert that nothing but so well-attested an account 
could have made me believe that they could ever have 
grown there. The fact that the goats and hogs destroyed 
all the young trees as they sprang up, and that in the 
course of time the old ones, which were safe from their 
attacks, perished from age, seems clearly made out. Goats 
were introduced in the year 1502 ; eight}'-six years after- 
•wards, in the time of Cavendish, it is known that they were 
exceedingly numerous. More than a century afterwards, 
in 1731, when the evil was complete and iiTetrievable, an 
order -was Issued that all stray animals should be destroyed. 

It is veiy interesting thus to find that the arrival of animals 
at, St Helena in 1501 did not change the whole aspect of..^ 
the island until a period of two hundred and twenty years 
had elapsed; for the goats were introduced in 1502, and in 
1724 it is said "the old trees had mostly fallen.” There - 


* Beatson’s Si Helc7ia. Introductory chapter, p. 4. 
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can be little doubt that this great change in the vegetation 
affected not only the land -shells, causing eight species to 
become extinct, but likemse a multitude of insects. 

St Helena, situated so remote from any continent, in the 
midst of a great ocean, and possessing a unique Flora, 
excites our curiosity. The eight land -shells, though now 
extinct, and one living Succinca, are peculiar species found 
nowhere else. Mr Cuming, however, informs me that an 
English Helix is common here, its eggs no doubt having 
been imported in some of the many introduced plants. Mr 
Cuming collected on the coast sixteen species of sea-shells, 
of which seven, as far .as he Jenows, are confined to this 
island. Birds and insects,* as might liave been expected, 
are very few in number ; indeed, I believe all the birds have 
been introduced within late years. Partridges and pheasants 
are tolerably abundant; the island is much too English not 
to be subject to strict game-laws. I was told of a more 
unjust sacrifice to such ordinances tlian I ever hctird of even 
in England. The poor people formerly used to burn a 
plant, which grows on the coast-rocks, and export the soda 
from its ashes ; but a peremptory order came out prohibiting 
this practice, and giving ns a reason that the partridge 
would have nowhere to build. 


* Among these few insects I was surprised to find a small Afhodius 
(nav.^ spec.) and an Oej'c/eSfhoth extremely numerous under dung. When 
the island was discovered it certainly possessed no quadruped, excepting, 
perhaps, a mouse : it becomes, therefore, a difficult point to ascertain 
whether these stercovorous insects have since been imported by accident, 
or, if aborigines, on what food they formerly subsisted. On the banks of 
the Plata, where, from the vast number of cattle and horses, the fine plains 
of turf are richly manured, it is vain to seek the many kinds of dung- 
feeding beetles, which occur so abundantly in Europe. I observed only an 
Oryctes (the insects of this genus in Europe generally feed on decayed 
vegetable matter) and two species of Phantrus, common in such situations. 
On the opposite side of the Cordillera, in Chiloe, another species of 
Phanaus is exceedingly abundant, and it buries the dung of the cattle in 
large earthen balls beneath the ground. There is reason to believe that 
the genus Phanatts, before the introduction of cattle, acted as scavengers to 
man. In Europe, beetles, which find support in the matter which has 
already contributed towards the life of other and larger animals, are so 
numerous, that there must be considerably more than one hundred different 
species. Considering this, and observing w’hat a quantity of food of this 
kind is lost on the plains of La Plata, I imagined I saw an instance where 
man had disturbed that chain, by which so many animals are linked 
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In my ^valks I passed more than once over the grassy plain, 
bounded by deep valleys, on which Longwood stan^. Viewed 
irom a short distance, it appears like a respectable gentleman’s 
country-seat. In front there are a few cultivated fields, and 
beyond them the smooth hill of coloured rocks called the 
Flagstafl^ and the rugged square black mass of the Barn. On 
the whole the view was rather bleak and uninteresting." The 
only inconvenience I suffered during my walks was from the 
impetuous ^vinds. One day I noticed a curious cfrcumstance : 
standing on the edge of a plain, terminated by a great cliff of 
about a thousand feet in depth, I saw at a distance of a few 
yards right to -windward, some tern struggling against a veiy 
strong breeze, whilst, where I stood, the air was quite calm. 
Approadiing dose to the brink, where the current seemed to 
be deflected upwards from the face of the cliff, I stretched out 
my arm, and immediately felt the full force of the wind : an 
invisible barrier, two yards in Avidth, separated perfectly calm 
air from a strong blast. 

1 so much enjoyed my rambles among the rocks and moun- 
tains of St Helena that I felt almost sorry on the morning of 
the 14th to descend to the toAvn. Before noon I Avas on 
board, and the Beagle made sail. 

On the '19th of July Ave reached Ascension. Those who 
have beheld a volcanic island, situated under an arid climate, 
AAill at once be able to picture to themselves the' appearance 
of Ascension. They Avill imagine smooth conical hills of a 
bright red colour, Avith their summits generally truncated, 
rising separately out of a level surface of black rugged lava. 
A principal mound in the centre of the island, seems the 

together in then native country. In Van Diemen’s Land, however, I 
found four species of Onthophagus, two of Aphodius, and one of a third 
genus, very abundant under the dung of cows j yet these latter nnimals had 
Been then introduced only thirty-three years. Previously to that time, the 
kangaroo and some other small animals were the only quadrupeds; and 
^eir dung is of a very different quality from that of their successors intro- 
duced by man. In England the greater number of stercovorous beetles 
are confined in their appetites — that is, they do not depend indifferently on 
any^ quadruped for the means of subsistence. The change, therefore, in 
habits which must have taken place in Van Diemen’s Land is highly 
remarkable. I am^ indebted to the Rev. F. W. Hope, who, I hope, will 
permit me to call him my master in entomology, for giving me the names 
of the foregoing insects. 
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father of the lesser cones. It is called Green Hill ; its name 
being taken from the faintest tinge of that colour, Avhich at 
this time of the year is barely perceptible from the ancliorage. 
To complete the desolate scene, the black rocks on the coast 
are lashed by a -nild and turbulent sea. 

The settlement is near the beach ; it consists of several 
houses and barracks placed irregularly, but -well built of white 
freestone. The only inhabitants are marines, and some negroes 
liberated from slave-ships, who are paid and rictualled by 
government. There is not a private person on the island. 
Many of the marines appeared well contented u-ith their 
situation ; they think it better to serve their one-and-tu'enty 
years on shore, let it be what it may, than in a ship ; in this 
choice, if I were a marine, I should most heartily agree. 

The next morning I ascended Green Hill, 2840 feet high, 
and thence walked across the island to the vundward point. 
A good cart-road leads from the eoast-settlement to the 
houses, gardens, and fields, placed near the summit of the 
central mountain. On the roadside there are milestones, and 
likewise cistem.s, where each thirety passer-by can drink 
some good water. Similar care is displa 3 ^ed in each part of 
the establishment, and especiall}' in the management of the 
springs, so that a single drop of water may not be lost: 
indeed, the whole island maj' be compared to a huge ship 
kept in first-rate order. I eould not help, when admiring 
the active industry which had created such effects out of 
such me.*in 5 , at the same time regretting that it had been 
wasted on so poor and trifling an end. M. Lesson has re- 
marked with justice that the English nation alone would 
have thought of making the island Ascension a productive 
spot ; any other people would have held it as a mere fortress 
in the ocean. 

Near this coast nothing gro's\-s ; farther inland, an occa- 
sional green castor-oil ])lant, and a few grasshoppers, ti'ue 
friends of the desert, may be met wth. Some grass is 
scattered over the surface of the centi'al elevated region, 
and the whole much resembles the worse parts of the Welsh 
mountains. But, scanty as the pasture appears, about six 
hundred sheep, many goats, a few cows and horses, all 
thrive well on it. Of native animals, land-crabs and rats 
swarm in numbers. ^Vhetller the rat is really indigenous 

2 1 
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may well be doubted : there are two varieties as described • 
by Mr Waterhouse ; one is of a black colour, with fine glossy 
fur, and lives on the grassy summit; the other is bi-own- 
coloured and less glossy, with longer hairs, and lives near the 
settlement on the coast. Both these varieties are one-third 
smaller than the common black rat (ilf. 7'aHus), and they differ 
from it both in the colour .and character of their fur, but in 
no other essential respect. I can hardly doubt that these 
rats (like the common mouse, which has also run wild) have 
been imported, and, .as at the Galapagos, have varied from the 
effect of the new conditions to which they have been exjiosed: 
hence the vai*icty on the summit of the island differs from 
that on the coast. Of native birds there are none ; but the 
guinea-fowl, imported from the Cape de Verd Islands, is 
.abundant, and the common fowl has likewise run wild. 
Some cats, which were originally turned out to destroy' the 
rats and mice, have increased so as to become a great plague. 
The island is entirely without trees, in which, and in every 
other respect, it is very far inferior to St Helena. 

One of my excursions took me towards the S.W. extremity 
of the island. Tlie day was clear and hot, and I saw the 
island, not smiling with beautj', but staring with naked 
hidcousness. Tlie lava streams are covered with hummocks, 
and are rugged to a degree which, geologically speaking, is 
not of easy explanation. The intervening spaces .ire con- 
cealed ■with layers of pumice, ashes, and volcanic tuff. 
Wliilst passing this end of the island at sea, I could not 
imagine what the white patches were with which the whole 
plain was mottled ; I now found that they were seafowl, 
sleeping in such full confidence that even in midday a man 
could walk up and seixe hold of them. These birds were 
the only living creatures I s.'iw during the whole day. On 
the beach a great surf, although the breeze was light, came 
tumbling over the broken lava rocks. 

The geology of this island is in many respects interesting. 
In several places I noticed volcanic bombs — ^that is, masses 
of lava which have been shot tln-ough the air whilst fluid, 
and have consequently assumed a spherical or pear-shape. 
Not only their external form, but, in several cases, their 
internal structure shows in a very curious manner that they 
have revolved in their aerial course. The central part is 
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coarsely cellular, the cells decreasing in size towards the 
exterior ; where thei’e is a shell-like case about the third of 
an inch in thickness, of compact stone, which again is over- 
laid by the outside crust of finely cellular lava. I think 
there can be little doubt, first, that the external cnjst cooled 
rapidlj’ in the state in which we now see it ; secondly, that 
the still fluid lava "within was packed by the centrifugal 
foi'ce, generated by the revolving of the bomb, against the 
external cooled crust, and so pi'oduced the solid shell of 
stone ; and lastlj’, that the centiifugal force, bj' relieving the 
pressure in the more central parts of the bomb, allowed the 
lieated vapoui-s to expand their cells, thus forming the coarsely 
cellular mass of the centre. 

A liill, formed of the older series of volcanic rocks, and 
which has been incoirectly considered as the crater of a 
volcano, is remarkable fi’om its broad, slightly-hollowed, and 
circular summit having been filled up with many successive 
layers of ashes and fine scoria?. These saucer-shaped layers 
crop out on the margin, forming perfect rings of many 
diflerent colours, giving to the summit a most fantastic 
appearance ; one of these rings is white and" broad, and 
resembles a course round which horses have been exercised ; 
hence the hill has been called the Devil's Riding School. I 
brought awa}' specimens of one of the tufaceous layers of a 
pinkish colour; and it is a most exti'aordinaiy fact that 
Professor Ehrenberg* finds it almost wholly composed of 
matter which has been organised: he detects in it some 
siliceous-shielded, fresh-water infusoria, and no less than 
twenty-five different kinds of the siliceous tissue of plants, 
chiefly of grasses. From the absence of all carbonaceous 
matter. Professor Elirenberg believes that these organic 
bodies have passed through the volcanic fire, and have been 
erupted in the state in which we now see them. The appear- 
ance of the layers induced me to believe that they had been 
deposited under water, though from the extreme dimness of 
the climate, I was forced to imagine that torrents of rain 
had probably fallen during some great eruption, and that 
thus a temporary lake had been foiined, into which the 
ashes fell. But it may now be suspected that the lake was 

ig I , I II i 

* Monats. dcr Kdnig. Akad. d. Wiss. zu Berlin. Vom April 1845. 
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not a temporary one. Anyhow, we may feel sure that at 
some former epoch the climate and productions of Ascension 
were very different from what they now are. Where on the 
face of the earth can we find a spot on which close investiga- 
tion will not discover signs of that endless cycle of change 
to which this earth has been, is, and Avill be subjected ? 

On leaving Ascension we sailed for Bahia, on the coast of 
Brazil, in order to complete the chronometrical measurement 
of the world. We arrived there on August 1st, and stayed 
fom* days, dmring which I took several long walks. I "was 
glad to find my enjoyment in tropical scenery had not de- 
creased from the want of novelty, even in the slightest degree. 
Tire elements of the scenery are so simple that they are worth 
mentioning, as a proof on what trifling circumstances exquisite 
natural beauty depends. 

The country may be described as a level plain of about 
three hundred feet in elevation, which in all parts has beeir 
worn into flat-bottomed valleys. This structure is I’emarkable 
in a granitic land, but is nearly universal in all those softer 
formations of which plains are usually composed. The whole 
surface is covered by various kinds of stately trees, interspersed 
with patches of cultivated ground, out of which houses, con- 
vents, and chapels arise. It must be remembered that 'within 
the tropics the wild luxuriance of nature is not lost even in 
the vicinity of large cities ; for the natural vegetation of the 
hedges and hillsides overpowers in picturesque effect the 
artificial labour of man. Hence, there are only a few spots 
■where the bright red soil affords a strong contrast with the 
universal clothing of green. From the edges of the plain 
there are distant rtcAVS either of the ocean, or of the great 
b<ay rvith its low-wooded shores, and on ■which numerous boats 
and canoes slmw their white sails. Excepting from these 
points, the scene is extremely limited ; follo\ving the level 
pathways, on each hand, only glimpses into the wooded valleys 
below can be obtained. The houses, I may add, and especi- 
ally the sacred edifices, are built in a peculiar and rather 
fantastic style of architecture. They are all whitewashed ; so 
that when illumined by the brilliant sun of midday, and as 
seen against the pale blue sky of the horizon, they stand out 
more like shadows than real buildings. 

Such are the elements of the scenery, but it is a hopeless 
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attempt to paint the general effect. Learned naturalists 
describe these scenes of the tropics by naming a multitude of 
objects^ and mentioning some characteristic feature of each. 
To a learned traveller this possibly may communicate some 
definite ideas ; but who else, from seeing a plant ,in an 
herbarium, can imagine its appearance when growing in its 
native soil? Who, from seeing choice plants in a liot-house, 
can magnify some into the dimensions of foi'est trees, and 
crowd others into an entangled jungle? Who, when ex- 
amining in the cabinet of the entomologist the gay exotic 
butterflies and singular cicadas, will associate Avith these 
lifeless objects, the ceaseless harsh music of the lattei*, and 
the lazy flight of the former, — the sure accompaniments of 
tlie still, glowing noonday of the ti'opics? It is Avhen the 
siin has atteined its greatest height that such scenes should 
be viewed: then the dense splendid foliage of the mango 
hides the ground Avith its darkest shade, Avhilst the upper 
branches are rendered from the profusion of light of the most 
brilliant gi'een. In the temperate zones the case is different 
' — the vegetation there is not so dark or so rich, and hence 
the rays of the declining sun, tinged of a red, purjAe, or 
bright yelloAv colour, add most to the beauties of those 
climes. 

'Wnien quietly Avalking along the shady patliAvays, and 
admiiing each successive Anew, I Avished to find language to 
express my ideas. Epithet after epithet was found too Aveak 
to convey to those Avho liave not visited the intertropical 
regions the sensation of delight Avhich the mind experiences. 
I liaA^e said that the plants in a hot-house fail to communicate 
a just idea of the vegetation, yet I must recur to it. The 
land is one great Avild, mitidy, luxuriant hot-house, made by 
Nature for herself, but taken possession of by man, aa'Iio has 
studded it Avith gay houses and formal gardens. Hoav gi-eat 
Avould be the desire in every admirer of nature to behold, if 
such Avere possible, the scenery of another planet! yet, to 
every pei'son in Europe, it may be truly said, that at the 
distance of only a fcAv degi*ees from his natiA^e soil, the glories 
of another Avorld are opened to him. In my last AA-alk I 
stopped again and again to gaze on these beauties, and 
endeavoured to fix in my mind for CA^er an impression which 
at the time I kneAv sooner or later must fail. The form of 
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the orange-tree^ the cocoa-nut, the palm, the mango, the 
tree-fern, the banana, will remain clear and separate ; but the 
thousand beauties which unite these into one perfect scene 
must fade away; yet they -vvill leave, like a tale heard in 
childhood, a picture full of indistinct, but most beautiftil 
figures. 

August 6tJi . — In the afternoon we stood out to sea, with the 
intention of making a direct course to the Cape de Verd- 
Islands. Unfavourable ■\\'inds, however, delayed us, and on 
the ] 2th we ran into Pernambuco — a large city on the coast 
of Brazil, in latitude 8° south. We anchored outside the 
reef; but in a short time a pilot came on board and took us 
into the inner harbour, where Ave lay close to the toAra. 

Pernambuco is built on some narroAV and Ioav sand-banks, 
Avhich are separated from each other by shoal channels of salt 
Avater. The three parts of the town are connected together by 
tAvo long bridges buRt on Avooden piles. Tlie tOAAn is in all parts 
disgusting, the streets being narroAV, ill-paved, and filthy ; the 
houses tall and gloomy. The season of lieaA'y rains had hardly 
come to an end, and hence the surrounding country, Avhich is 
scarcely raised above the level of the sea, Avas flooded Avith 
Avater ; and I failed in aU my attempts to bike long Avalks. 

The flat SAvampy land on Avhich Pernambuco stands is sur- 
rounded, at the distance of a feAv miles, by a semi-cii'cle of Ioav 
hills, or rather by the edge of a country elevated perhaps tAVO 
' hundred feet above the sea. The old city of Olinda stands on 
one extremity of this range. One day I took a canoe, and 
proceeded up one of the channels to Arisit it ; I found the old 
toAvn, from its situation, both sweeter and cleaner than that of 
Pernambuco. I must here commemorate what happened for 
the first time during our nearly five years’ Avandering — ^namely, 
having met AAuth a want of politeness ; I Avas refused in a 
sullen manner at tAVo different houses, and obtained Avith 
difficulty from a third permission to pass through their gardens 
to an uncultivated hill, for the purpose of viewing the country. 

I feel glad that this happened in the land of the Brazilians, 
for I bear them no goodAvill — a laud also of slaveiy, and 
therefore of moral debasement. A Spaniard Avould have felt 
ashamed at the very thought of refusing such a request, or of 
behaAdng to a stranger AAith rudeness. The channel by Avhich 
Ave Avent to and returned from Olinda was bordered on each 
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side by mangroves, -which sprang like a miniature forest out 
of the greasy mud-banks. The bright gi-een colour of these 
bushes always reminded me of the rank grass in a church- 
yard; both are nourished by putrid exhalations; the one 
speaks of death past, and the other too often of death to 
come. 

The most curious object which I saw in this neighbourhood 
was the reef that forms the hai'bour. I doubt whether in the 
whole world any other natural structure has so artificial an 
appearance.* It runs for a length of several miles in an abso- 
lutely straight line, parallel to, and not far distant fi*om, the 
shore.' It varies in width from thirty to sixty yards, and its 
surface is level and smooth : it is composed of obscurely strati- 
fied hard sandstone. At high water the waves break over it ; 
at low water its summit is left dry, and it might then be mis- 
taken for a breakwater erected by Cyclopean workmen. On 
this coast the currents of the sea tend to throw up in front of 
the land long spits and bars of loose sand, and on one of these 
part of the to-wn of Pernambuco stands. In former times a 
long spit of this nature seems to have become consolidated 
by the percolation of calcareous matter, and aftenvards to 
have been gradually upheaved : the outer and loose paris 
during this process ha-ving been worn away by the action of 
the sea, and the solid nucleus left as we now see it. Although 
night and day the waves of the open Atlantic, turbid with 
sediment, are driven against the steep outside edges of this 
wall of stone, yet the oldest pilots knew of no tradition of any 
change in its appearance. This durabilify is much the most 
curious fact in its histoiy ; it is due to a tough layer, a few 
inches thick, of calcareous matter, wholly formed by the 
successive growth and death of the small shells of Serpulce, 
together •\vith some few barnacles and nulliporae. These 
nullipoi'ae, which are hard, very simply-organised sea-plants, 
play an analogous and impoi’tant part in protecting the upper 
suiTaces of coral-reefs, behind and -within the breakers, where 
the true corals, during the outward growth of the mass, become 
killed by exposure to the sun and air. Tliese insignificant 
organic beings, especially the Serpulce, have done good service 


*I have described this bar in detail in the London and Edinburgh 
Philosophical Magazine, voi. xix. (1841), p. 257. 
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to the people of Pernambuco; for without their protective 
aid the bar of sandstone would inevitably have been long ago 
■ worn awajj and without the bar there would liave been no 
harbour. 

On the 19th of August we finally left the shores of Brazil. 
I thank God I shall never again visit a slave country. To this 
'Ray] if I hear a distant scream, it recalls wth painful vividness 
my feelings when, passing a house near Pernambuco, I heard 
the most pitiable moans, and could not but suspect that some 
poor slave was being tortured, yet knew' that I w’as as power- 
less as a cliild even to remonslriite. I suspected that these 
moans ■were from a tortured slave, for I was told that this "was 
the case in another instance. Near Rio de Janeiro I lived 
opposite to an old lady w’ho kept screws to crush the fingers 
of Iier female slaves. I have stayed in a house w'here a young 
household mulatto daily and hourly "was re\'iled, beaten, and 
persecuted enough to break the spirit of the lowest animal. 
I have seen a little boy, six or seven years old, struck thrice 
with a horse-Avhip (before I could interfere) on his naked 
head, for having handed me a glass of water not quite clean ; 
I saw his father tremble at a mere glance from his master’s 
eye. These latter cruelties "were witnessed by me in a 
Spanish colony, in -ivhich it has always been said that slaves 
are better treated than by the Portuguese, English, or other 
European nations. I have seen nt Rio Janeiro a po'werful 
negi’o afraid to ward off a blow' directed, as he thought, at his 
face, I W’as present when a kind-hearted man w'as on the 
point of separating for ever the men, ^Yomen, and little children 
of a large number of families who had long lived together. I 
will not even allude to the many heart-sickening atrocities 
which I autlientically heard of : nor Avould I have mentioned 
the above revolting details had I not met with several people, 
so blinded by the constitutional gaiety of the negro, as to 
I speak of sLavery as a tolerable evil. Such people have gener- 
I ally visited at the houses of the upper classes, W’here the 
^ domestic slaves are usually weU treated ; and they have not, 
I like myself, lived amongst the loAver classes. Such inquhers 
I "Will ask slaves about their condition ; they forget that the 
I slave must indeed be dull who does not calculate on the 
I chance of his answer reaching his mastei*’s ears. 

It is argued that self-inlei'esl will prevent excessive cruelty ; 
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as if self-interest protected our domestic animals, -which are 
far less likely than degraded slaves to stir up the rage of their 
savage masters. It is an argument long since protested 
against -with noble feeling, and strikingly exemplified by the 
ever illustrious Humboldt. It is often attempted to palliate 
slaveiy by comparing the state of slaves -with our poorer 
counti'j’men ; if the misery of our poor be caused, not by the 
la-\vs of nature, but by our institutions, great is our sin ; but 
how this bears on slavery, I cannot see ; as -well might the use 
of the thumb-screw be defended in one land, by showing that 
men in another land suffered ft'om some dreadftil disease. 
Those who look tenderly at the slave-o-wner, and ■\vith a cold 
heart at the slave, never seem to put themselves into the 
position of the latter; Avhat a cheerless prospect, -with not 
even a hope of change f Pictm-e to yourself the chance ever 
hanging over you of your -wife and your little children — those 
objects which Nature mges even tlie slave to call his own — 
being torn from you and sold like beasts to the first bidder ! 
And these deeds are done and palliated by men who profess 
to love their neighbours as tliemselves, who believe in God, 
and pray that His will be done on eai^tli ! It makes one's 
blood boil, j'et heart tremble, to think that we Englishmen 
and our American descendants, -vrith their boastful cry of 
liberty, have been and are so guilty ; but it is a consolation to 
reflect that we, at least, have made a greater sacrifice than; 
ever made by any nation to expiate our sin. 

On the last day of August we anchored for the second time 
at Porto Praya in the Cape de Verd Archipelago ; thence we 
proceeded to the Azores, where we stayed six days. On the 
2nd of October we made for the shores of England, and at 
Falmouth I left the Beagle, having lived on board the good 
little vessel nearly five years. 

Our voyage having come to an end, I -will take a short 
reti'ospect of the advantages and disadvantages, the pains and 
pleasures, of our circumnavigation of the world. If a person 
asked my advice, before undertaking a long voyage, my 
answer would depend upon his possessing a decided taste for 
some branch of knowledge, which could by this means be 
advanced. No doubt, it is a high satisfaction to behold various 
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countries and the many races of mankind, but the pleasures 
gained at the time do not counterbalance the evils. It is 
necessary to look forward to a harvest, however distant that 
may be, when some fruit will be reaped, some good effected. 

Many of the losses which must be experienced are obvious ; 
such as that of the society of every old friend, and of the sight 
of those places with which eveiy dearest remembrance is so 
intimately connected. TJiese losses, how'ever, are at the time 
partly relieved by the exhaustless delight of anticipating the 
long-wished-for day of return. If, as poets say, life is a dream, 
I am sure in a voyage these are the visions which best serve 
to pass away the long night. Other losses, although not at 
first felt, tell heavily after a period : these are the want of 
room, of seclusion, of rest, the jading feeling of constant 
hurry, the privation of small luxuries, the loss of domestic 
society, and even of music and the other pleasures of imagina- 
tion. When such trifles arc mentioned, it is erident that 
the real giievances, excepting from accidents, of a sea-life 
are at an end. The short space of sixty years has made an 
astonishing difference in the facility of distiint navigation. 
Even in the time of Cook, a man who left his fireside for such 
expeditions underwent severe privations. A yacht now, with 
every luxury of life, can circumnavigate the globe. Besides 
the vast improvements in ships and naval resources, the 
whole western shores of America are thrown open, and 
Australia has become the capital of a rising continent. How 
different are the circumstances to a man shipwTecked at tlie 
present day in the Pacific to what they were in the time of 
Cook ! Since his voyage a hemisphere has been added to the 
civilised world. 

If a person suffer much from sea-sickness, let him weigh it 
hearily in the b<*ilance. I speak from experience : it is no 
trifling evil cured in a week. If, on the other hand, he take 
pleasure in naval tactics, he will assuredly have full scope for 
his taste. But it must be borne in mind how large a propor- 
tion of the time, during a long voyage, is spent on the water, 
as compared with the days in harbour. And what are the 
boasted glories of the illimitable ocean ? A tedious waste, 
a desert of water, as the Arabian calls it. No doubt there are 
some delightful scenes. A moonliglit night, with the clear 
heavens and the dark glittering sea, and the w’hite sails filled 
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by the soft air of a gentIy-blo\ving trade-innd ; a dead calm^ 
vith the heaving surface polished like a mirror^ and all still 
except the occasional flapping of the canvas. It is well once 
to behold a squall with its rising arch and coming fiirj^^, or the 
hea\y gale of wind and mountainous waves. I confess^ hoM’- 
ever^ my imagination had painted something more grand, 
more terrific in the full-grown storm. It is an incomparably 
finer spectacle when beheld on shore, where the wa^dng trees, 
the wild flight of the birds, the dark shadows and bright 
lights, the rushing of the torrents, all proclaim the strife of 
the unloosed elements. At sea the albatross and little petrel 
fly as if the storm were their proper sphere, the water rises 
and sinks as if fulfilling its usual task, the ship alone and its 
inhabitants seem the objects of wratli. On a forlorn and 
weather-beaten coast the scene is indeed different, but the 
feelings partake more of horror than of nild delight. 

Let us now look at the brighter side of the past time. 
The pleasure derived from beholding the scenery and the 
general aspect of the various countries we have visited, has 
decidedly been the most constant and highest source of 
enjoyment. It is probable that the picturesque beauty of 
many parts of Europe exceeds anything which we beheld. 
But tliere is a growing pleasmre in comparing the character of 
the sceneiy in different countries, which to a certain degree 
is distinct from merely admiring its beauty. It depends 
chiefly on an acquaintance with the individual parts of each 
view : I am strongly induced to believe that, as in music, tlie 
person who understands every note will, if he also possesses a 
proper taste, more thoroughly enjoy the whole, so he who 
examines each part of a fine vievr may also thoroughly 
comprehend the full and combined effect. Hence, a traveller 
should be a botanist, for in all views plants form the chief 
embellishment. Group masses of naked rock even in the 
widest forms, and they may for a time afford a sublime 
spectacle, but they will soon grow monotonous. Paint them 
with bright and varied coloiurs as in Northern Chile, they will 
become fantastic; clothe them wth vegetation, they must 
form a decent, if not a beautiful picture. 

Wlien I say that the scenery of parts of Europe is prob- 
ably superior to anj-thing which we beheld, I except, as a 
class by itself, that of the intertropical zones. The two 



508 


Rl'VrUOSP]'XT 


classes cannot be conipind to'^cthcr; but ! have already 
often enlarged on the gnmdenr of lliosc regions. As the 
force of impressions g<yu'r.dly dejicnds on preconceived ideas, 
I may add tlmt mine ■were l.alccn from llu* si\id descriptions 
in tile Pcnsnnal A«mj/nr of Humboldt, « bid] far esceed in 
merit nnylbing else \\ bid] I havore.ad. Ycl.nitli these Inyh* 
ssroiiglit ideas, my feelings \\frc fur from j) irlabmg of a tinge 
of dis<ij)poinlment on my f]r*t and final landint; on the shores 
of Ilraril. 

Among the scenes vhidt are deeply impn-ssed on my 
mind, nojie c\ceed in sublimity the prline\iil ftnvsts un- 
defaced by the hand of man; avhetlicr lliose of llraril, where 
lljc powers of Life are predominant, or lliose of 'j’n rni del 
Fnego, where Death and Dic.iy prevail. Roth are lemplis 
filled with the varied jwoduetions of the God of Nature : lu) 
one can stand in these solitudes unmoved, and not ltd that 
there is more in man than the mere Jjre.ath^jof jiis b^ily. In 
culling up images of tlic past, I” find that the jilains of 
Patagonia freijuently cioss before my eyes : vet these plains 
arc pronounced by all wretched and useless, 'fhey can ht 
described only by negative charaelers; without habitations, 
without water, ■without Ircts, without mountains, they sujiport 
merely « few dwarf plants. Why, then, ajid the case is not 
peculiar to myself, have these arid wastes taken so firm a hold 
on my memory? Why have not the still more level, the 
greener and more fertile Panifwis, which are serviceable to 
mankind, produced an equal impressiem r 1 can se.xrcely 
analyse these feelings; hut it must be partly owiin; to the 
free scope given to the imagination. Tlie plains of Patigonia 
arc boundless, for they arc se.ircely pass-ihle, and hence 
unknown; tljey hear the stamp of having lasted, as they 
arc now, for ages, and there apjvears no lijnil to their 
duration through future time. If, as the ancients supposed, 
the flat earth was .surrounded by an iinp.vss.ahle breadth of 
water, or by deserts healed to an inlolerahlc e\cess, ■who 
w'ould not look at these last boundaries to man's know ledge 
w ith deep hut ill-defined sensations ? 

Lastly, of iintund sccneiy, the views from lofty mountains, 
though certainly in oivc sense not beautiful, are ven' memor- 
able. When looking down from the higliest crest of tlic 
Cordillera, the mind, undislurhcd by minute details, was 
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filled with the stupendous dimensions of the suiTounding 
masses. 

Of individual objects, perhaps nothing is more certain to 
create astonishment than the first sight in his native haunt 
of a barbarian, — of man in his lowest and most savage state. 
One’s mind hurries back over past centuries, and then asks. 
Could our progen itors Ji a ve b een men like these.? — men 
wKbse very signs^nd expressions are less intelligible to us 
than those of the domesticated animals ; men, who do not 
possess the instinct of those animals, nor yet appear to boast 
of human reason, or .at least of arts consequent on that 
reason. I do hot believe it is possible to describe or paint 
the difference bebveen savage and civilised man. It is the 
difference between a -srild .and tame animal ; and part of the 
interest in beholding a savage is the same which -would lead 
every one to desire to see the lion in his desert, the tiger tear- 
ing his prey in the jungle, or the rhinoceros wandering over 
the -wild plains of Africa. 

Among the other most remarkable spectacles which -we 
have beheld, m.ay be ranked the Southern Cross, the Cloud 
of M<agellan, and the other constellations of the southern 
hemisphere — the -waterspout — the glacier leading its blue 
stre.am of ice, overhanging the sea in a bold precipice — a 
hagoon-island r.aiscd by the reef-building corals — an active 
volcano — and the overwhelming effects of a violent earth- 
quake. These latter phenomena, perhaps, possess for me a 
peculiar interest, from their intimate connection with the 
geological structure of the world. The earthquake, however, 
must be to every one a most impressive event; the earth, 
considered from our earliest childhood as the type of solidity, 
has oscillated like a thin crust beneath our feet : and in see- 
ing the laboured Avorks of man in a moment overthrown, Ave 
feel the insignificance of his boasted poAver. 

It has been said that the love of the chase is an inherent 
delight in man — a relic of an instinctive passion. If so, I 
am sure the pleasure of living in the open air, Avith the sky 
for a roof and the ground for .a bable, is part of the s<arte 
feeling; it is the saA'age returning to his wild and native 
lisibits. I alAv.ays look back to our boat cruises, and my land 
journeys, Avhen tlu-ough unfrequented countries, Avith an 
extreme delight, Avhich no scenes of civilisation could have 
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ci'eated. 1 do not doubt that every traveller must remember 
the glowing sense of hajjpiness Avhich he cx))erienced when 
he first breathed in a foreign clime, where the civilised man 
had seldom or never trod. 

There are several other sources of enjoyment in a long 
voyage which are of a more reasonable nature. The map 
of the world ceases to be a blank : it becomes a picture full 
of the most varied and animated figures. Each part assumes 
its proper dimensions: continents are not looked at in the 
light of islands, or islands considered as mere specks, which 
ai'C, in tiaith, larger than many kingdoms of Europe. Africa, 
or Noi'th and South America, ai'e well-sounded names, and 
easily pronounced ; but it is not until having sailed for weeks 
along small portions of their shores that one is thoroughly 
convinced what vast spaces on our immense world these 
names imply. 

From seeing the present state, it is impossible not to look 
forward vnth high expectations to the future progress of 
nearly an entire hemisphere. The march of improvement, 
consequent on the introduction of Christianity throughout 
the South Sea, probably stands by itself on the records of 
histoi'y. It is the more striking when we remember that 
only sixty years since. Cook, whose excellent judgment none 
vvill dispute, could foresee no prospect of a change. Yet these 
changes have now been effected by the philanthropic spirit 
of the British nation. 

In the same quarter of the globe Australia is rising, or 
indeed may be said to have risen, into a grand centre of 
civilisation, which, at some not very remote period, will rule 
as empress over the southern hemisphere. It is impossible 
for an Englishman to behold these distant colonics without 
a high pride and satisfaction. To hoist the British flag, 
seems to draw with it, as a certain consequence, wealth, 
prosperity, and chilisation. 

In conclusion, it appears to me that nothing can be more 
improving to a young naturalist than a journey in distant 
countries. It both sharpens and partly allays that want and 
/| craving, which, as Sir J. Herschel remarks, a man experi- 
] enefis.$lth.o}ig h, ^e ye:^ comor.eal.. sense, be . fully satisfied. The 
excitement from the 'novelty of objects, and the chance of 
success, stimulate him 'to increased activity. Moreover, as a 
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ntimber of isolated facts soon become uninteresting, tlie 
liabit of comparison leads to generalisation. On the other 
iinnd, as the traveller stays but a short time in each place, 
his descriptions must generally consist of mere sketches, 
instead of detailed observations. Hence arises, as I have 
found to my cost, a constant tendency to till up the wide 
gaps of knowledge by inaccurate and superficial hypotheses. 

But 1 have too deejily enjoyed the voyage, not to re- 
commend any naturalist, although he must not expect to be 
so fortunate in his companions as I hiive been, to take all 
chances, and to start on travels by land if possible, if other- 
•wise on a long voyage. He may feel assured he ■will meet 
with no difficulties or dangers, excepting in rare cases, nearly 
so bad as he beforehand anticipates. In a moral point of 
view, the eflcct ought to be to teach him good-humoured 
patience, freedom from selfishness, the habit of acting for 
himself, and of making the best of cveiy occurrence. In 
short, he ought to partake of the characteristic qualities of 
most sailors. Travelling ought also to teach him distnist; 
but at the same time he will discover how many tmly kind- 
hearted people there arc with whom he never before had, or 
ever again will luivc, any further communication, who yet ai'e 
ready to oficr him the most disinterested assistance. 
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Pacific, 474 

MacCulloch on infection, 

Macquarie river, 447 
Mncrauchenia, 81, 272 
Macrocystis, 248 
Madrina, or godmother of a 
troop of mules, 3x9 
Magdalen Channri, 242 
Magellan, Strait of, 232 
Mnicolmson, Dr, on bail, 

Afal^iva atolls, 472, 4B3 
Maldonado, 38 
Mammalia, fossil, 80, 226, 
iS'fi <72 , 

Man, antiquity of, 362 

fossil remains of, 376 

— body frozen, 250 

— fear of, an accquircd 
instinct, 405 

extinction of races, 438, 

451 

Marcs killed for their hides, 
'S 3 

Marc’s flesh eaten by troops, 

TOZ 

Mastodon, 126, 129 
Matter, ^ granular, move- 
ments in, 98 
Mntiritiiu, 488 
Maypu river, 320 
Mcgalonyx, 82, 130 
Megatherium, 82, 230 
Mendoza, climate of, 327, 

33s 

Mexico, elevation of, 131 
Aliasmata, 370, 438 
Mice inhabit sterile places, 

number of, in America, 
48 


Mice, how transported, 290, 

383 . 

— diflcrent on opposite 
side of Andes, 332 

— of the Galapagos, 382 
— - of Ascension, 498 
^lillepoia, 469 

Mills for gnnding ores, 26S 
Mimosa:, 25 
Mimus, 53, 399, 401 
Miners, condition of, 262, 
^ 343i 350. 369 
Mines, 261, 331, 343, 350, 
367 

— — how discovered, 322 
Missionaries at New 
Zealand, 4x9 

Mitchell, Sir T., on valleys 
of Australia, 442 
Mocking-bird, 53, 399, 401 
Molinaj omits desenption of 
certain birds, 273 
Molothrus, habits of, 52 
Monkey'S with prehensile 
tails, 27 

Monte Video, 39, 24T 
Moresby, Capt., on a great 
crab, 469 

on coral reefs, 4B4 

Mount Sarmiento, 234, 242 

Tarn, 235 

Mountains, elevation of, 3x3 
Movements in granular 
matter, 08 ^ 

Mud, chalk-likc, 470 
— - disturbed by earth 
quake, 310 
Mules, 310 

Muniz, Signor, on niata 
cattle, 244 

Murray, Mr, on spiderS| 160 
Alylodon, 82, »o, 254 
Myopotamus, Coypus, 290 

Negress with goitre, 318 
Negro, Rio, 62, 246 

lieutenant, 75 

New Caledonia, reef of, 477, 
483 

New Zealand, 422 
Niata cattle, 244 
Noises from a hill, 365 
Noses, ceremony of pressing, 
427 

Nothura, 44 

Notopod, crustacean, x6i 
Nulliporsc, incrustations 
like, 9 

— protecting reefs, 485 

Octopus, habits of, 6 
OiW coating on sea, 16 
OiiCTSia, 10 
Opetiorhynchus, 291 
Opuntia'Galapageia, 378 
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Opuntia parwinil, 164 
— Chilian, 263 
Orange-trees, sdr-sown, xxp 
Ores, gold, s68 
Ornithology of Galapagos, 

Orndliorhynchus, 446 
Osomo, volcano of, 275, 277, 


294 

Ostrich, habits of, 42, SB 
Ostriches eggs, XX2 
Otabcite, 407 
Otter, 290 
Ova in sea, 16 
Oven*bird, 94 
Owen, Capt., on a drought 
in Africa, 132 

Professor, on the capy- 

bara, 49 

fossil quadrupeds, 82, 

X29 

nostrilsof the gallinazo, 

185 

Onl of Pampas, 69, 125 
Oxyurus, 238, 292 
Oysters, gigantic, 170 


Pahs, fortresses of New 
Zealand^ 423 
Paint, white, 222 
Fallas on Siberin, 66 
Palm-trees in La Plata, 45 

in Chile, ssS 

south limit of, 245 

Palms absent at^Galapagos, 
3B0 

Pampas, number^ of em- 
bedded remains in, 254 
— ^ S. limit of, 74 

changes in, X17 

not quite Icwl, 123, 

126, 143 s 

geology of, 228, 155 

view off from the 

Andes, 332^ 

Papilio feronia, 32 
Parana, Kio^ 225, 227, 134 

islands xn,234 

Parish, Sir w., on great 
drought, X33 

Parle, Mungo, on eating 1 
salt, X09 

Parrots, 137, 244 
Fartrid^^es, 44 ^ 

Passes m Cordillera, 337 ^ 
Pasture altered from grazing 
of cattle, XI 7 
Patagones, 65 

Patagonia, geology of, 170, 
187 

zoology of, 164, 169, 

179 

Patagonian Indians, 234 
Peach-trees, plf-sown, X19 
Peat, formation of, 289 


Pebbles perforated, 248, 269 

— transported in roots of' 

trees, 466 ^ ' 

Pelagic animals in southern 
ocean, x6i 
Penas, Gulf of, 246 
Penguin, habits of, 20T 
Fepsis, habits of, 35 
Pernambuco, reef of, 503 
Pemety on bill of ruins, 297 

on tame birds, 404 

Peru, 366-376 

dry valleys of, 362, 366 

Petrels, habits of, 292 
Peuquenes, Pass of, 333 
Fbonolite at F. Noronha, 
XX 

Phosphorescence of the sea, 
262 

of a coralline, 203 

— ofland insects and sea 
animals, 29 

Phiyniscus, 96 
Pine of New Zealand, 431 
Plains at foot of Andes in 
Chile, 264, 321 

almost horizontal near 
St F6, 226 

— Planarim, terrestial 
species of, 26 

Plants of the Galapagos, 37S, 
396, 400 

of Keeling Island, 459 

of St Helena, 492 

— — fossil in Australia, 454 
Plata, R., 38 

thunderstorms of, 6x 

Plover, long-legged, 2x3 
Polished rocks, Brazil, n 
Polybonis chimango, 56 

Nova Zelandim, 56 

Braziliensis, 57 

Ponsonby Sound, 228, 222 
Porpoises, j8 
Port Besirc, 263 
river of, 206, 269 

— St Julian, 169 

Famine, 164, 234 

Portillo Pass, 324 
Porto Prayn, x 
Potato, wild, 287 
Potrero Seco, 35^ 

Prairies, vegetation of, 2x7 
Pr6vost, M., on cuckoos, 52 
Priestly^, Dr, on lightning- 

tubes, 58 

Procellaria, gigantea, habits 
of, 292 

Proctotretus,^ 

Proteus, blindness of, 51 
Protococcus nivalis, 327 
Pteroptochos, two species of, 
272 

species of, 281, 290 

Puente del Incas, 339 


Pufiinus cinereus, p92 
Pufhnuria Bcrardii, 292 
Puma, habits of, 235, x8o, 
271 

flesh of, X25 

Pun.!, or short respiration, 
326 

Punta Alta, Bahia Blanca, 79 

Gorda, 228, 136 

Pyrophorus luminosus, 30 


QuADiturEDs, fossil, 80, 226, 
x 3 o« »S 4 . 172 

larpe, do not require 

luxuriant vegetation, 84 

weight or 86 

Quartz of the ventana, 107 

ofTapalgucn, 225 

of Falkland Islands, 296 

a uedius, 20 

uillota, s-all^ of, 247, 256 
Quintero, 355 
Quinquina Island, 306 
Quoy and Gaimard on sting- 
ing corals, 469 
— on coral reefs, 482 


Raubit, wild at the Falk- 
land IslandSj 203 
Rain at Coqiiimbo, 34a, 356 

— at Rio, 28 

and earthquakes, 356 

in Peru, 366, 369 

in Chile, formerly more 

abundant, 362 

clTects on segetation, 

343 

Rana Mascariensis, 386 
Rat, only aboriginal animal 
of New Zealand, 432 
Rats at Galapagos, 382 

— at Ascension, 497 

at Keeling Island, 461 

Rattle-snake, species with 

allied habit, 95 
Red snow, 327 
Redurius, 334 

Reef at Pernambuco of 
sandstone, 503 
Reefs of coral, 406, 457*487 

Barrier, 465-487 

Fringing, 465:487, , 

Reeks, Mr, analysis of salt, 

65 

— - bones, 254 

— analysis of salt and 

shells, 374 

Remains, human, elcs'ated, 
37S 

j Remedies of the Gauchos, 


127 


Rcngger, on the horse, 234 
Reptiles absent in Tierra del 
Fuego,=M 

at Galapagos, 386, 398 
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Jic^piration dinTicuh In 
Anilcsi 335 
Kcirospccti S5t 
Ixc^olutlons at I'lienos 
A3TC5, 

Khinoct roves lix'% In desert 
countries, 

— froren, Efi, z$o 
Kb\ndiops nigra, 156 
Richardson, j>r, on mice of 

Ko*ih Amersca, 3B3 

— on polished roclcs, 053 

on fxoicn soil, R7, 353 

~ on eating fat. 1 16 

^on^ };cQgr.ipmcal dis- 

triUutlon, 130 { 

Kimsl-y atoll, 473 

Uio de Jnreiro, x8-37 

— rhta, 38 

N'e^ro, 62, X47 

— ^ Colorado, 69 
S. Crvr, 177 

Sauce, 205 

Salado, 127 , , ' 

Rh ers, pow cr of, in wearing 
thinnels, ifo, 325 j 

River bed, nrehed, 363 ^ ! 

Ri\ er^courscs dry in 
America, 107 ^ | 

Rccks bumi^ncd with fer- 
rt.^Inous matte-, 13 
Roilrnts, numl>cr of, in 
America, 4?, 179 

— fossil, sp-CKS of, Bx 

Uo^as, General, 70, 139 

Ruins of Callao, 373 ^ 

of Indian iMiiidiiics in 
Csinlillcra, 360, 373 

CrL2. 177 
Sabdo, Rio, 217 
Falinvs at the Galapagos 
Atcinnehgo, 3S1 
~ in I*aiaf:oma, 64, 169 
Saline cfllord^crnce^, 76 
Salt Vkith \cgeuiblc food, 
109 

— - supe-fndal crust of, 

— With elevated shells, 

Sali-labcs, C4, 169, 381 i 
Snndulcli Archipelago, no, 
frogs at, 3?6 

— — Land, 349 ' 

San Pedro, forests of, 383 

Sand-dunes, 74 

Sand, hot from sun*s raj-s, at 
G.’vlapagos Aruliipchago, 
3S2 

noise from friction of, 

3^5 r 

Sindsione of Xew South 
Wales, 441 
— - reef of, 503 
S.anta Cru7. riser of. 177 


Santiago, Chile, 363 
Sirmiento, Mount, 334, 
343 

Sauce, Rio, X05 
Saiirophagus sulphurous, 53 
Scarus eating corals, 470 
Scclidotherium, 8z 
Scenery of Andes, 331 
ScUsor<tail, 118 
Scissor-bcak, Imbit of, 236 
Scorpions, cannibals, 165 
Scorcsby, Mr. on cfTccis ofj 
snow on tocks, 333 
Scrope, Mr, on cartbqu.ikcN, 
3 S 6 

Scytalopus fu<%us^ 336, 393 
Sea, open, inhabitants of, 
t6x 

— phosphorescence of, 262 
— - distant noise of, 399 

Sea-pen, habits of, 98, 303 
Scn>uccd, now til of, 341 
Sells, number of, sE6 
Seeds transported by sea, 

397. 459 . 

Scrpulae, protecting reef, 
503 . 

Sh.irk killed by Diodon, tj 
S hiw, Dr, on lion's flesh, 
»»S 

Sheep, infected, 440 
Shelley, lines on Mont 
Illanci 16S 
Shells, kind, in greit 
numbers, 151 

— at St Helena, 495 

— — fossil of Cordillera, 334 

of Gnlanapoi, 395 

elevated, 82, 228, 270, 

* 56 . 3«?. 51 *. , . 

tropical forms of, far 

^otith, 344 

—-decomposition of, with 
Kill, 374 

Shepherd s dogs, 240 
Shingic-bed of l*ntagonia, 

Sificrial compired with 
Patagonii, 66 

— roology of, related to 
North America, Z3x 

Siberian animals, bow pre- 
served in ice, 232 

— food ^ necessary during 
their existence, 88 

.^ilicified trees, 336, 357 ^ 
Silurian form.itions at Knlk- 
tand Isl.inds, 196 
Siluriis, habits o(, 135 
Silver-mines, 322, 330, 3SS1 

SUunV s, 79 I 

Slaverj.ss, 445,304 
SmcIling-poiK er of carrion- 1 
hanks, 184 ' 


Smith, Dr Andrew, on the 
support of large quad- 
rupeds, 84 

on perforated pcbblei, 

Snake, venomous, ps 
Snow-line on Cordilfera, 346, 


336, 3=8 

Snow, effects of, on rocks, 


prismatic slnicture of, 

3=9 , 

— red, 327 _ 

Society, st.ite of, in La 
Plata, 39, X5S 

—in Australia, 44S 

Society Archipelago, 406 

i-olcanic phenomena at, 

481, 486 

Soda, nitrate of, 369 

sulphate of, 77 

Soil, frozen, 88, S49 
Spavvn on surface of sea, 25 
Species, distribution of, 129, 
33^1 3641 386, 3Q2 
extinction of, 174, 43B, 

„ ^4Si 45V 493 , 

Spiders, habits of, 33, 35, 


»59 

gossamer, 259 

killed by and killing 

losps, 35 ^ 

— on Keeling Island, 462 
— — on St Pam’s, 10 
Springs, hot, 265 
Stevenson, Mr, on growth 

ofsea-uecd, 242 
Stinging animals, 469 
St Helena, 49T 
— introduction of spirits 
into, 4x6 

F6, 127 

Jago, C. Verds, x 

unoealthiness of, 370 

Lucia, 264 

hlnrin, elevated, 313 

— Paul's Rocks, B 
Stones perforated, 248, 269 
— — transported in roots, 

466 

.Storm, 2x8, 263 

in Cordillera, 328, 364 

Streams of stones nt Falk- 
land Islands, 197 
Strongylus, 32 
Stnitliio Rhv 3 i 42, 92 

Darsvinii, 92 

Strzeleckt, Count, 45a 
Suadiva, atoll, 472 . 
Subsidence of coral reefs, 

474-4S7 

of Keeling Island, 481 

of Patagonia, 171 

of coast of Peru, 373 

of Cordillera, 325, 337 
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Subsidence of coasts of | 

-- ofV^Wo, 4B. 

of coral reefs great in 

amount, 485 

cause of distinctness in 

tertiary epochs, 348 
Sulphate of lime, 65, 170, 
374 , . 

soda incrusting ^ the 

ground, 76 

of soda Yfritfa common 

salt, 6s, 3T4 

Swainson, Mr, on cuckoos, 

5a 

Sydney, 435 

Tab AN US, 169 
Tahiti (Otaheite), 407 

three zones of fertility, 

410 

Talcahunno, 306 
Tambillos, Ruinas de, 360 
Tameness of birds, 403 
Tnpacolo and Turco, 272 
Tapalguen, Sierra, flat hills 
of quan^ 135 
Tam, Mount, 233 
Tasmania, 451 
Tattooing, 408, 423, 4^0 
Temperance of the Tahuians, 

415 

Temperature of Tienra del 
Fuego and Falkland 
Islands, 244 

of Galapagos, 378, 382 

Tercero, Rio, fossils in 
banks of, 126 
Terraces in \ alleys of Cor* 
dillera, 319 

of Coquimbo, 347 

of Patagonia, 171, 180 

Tertiary formations of the 
Pampas, 80, T26, 155 
— of Patagonia, 170, 332 

in Chile, epochs of 7 348 

Teru-tero. habits of, 1x3 
Testudo, habits of, 387, 398 
Theory oflagoon islands, 478 
Theristicus, 165 
Thistle-beds, 123, X32, 147 
Thunderstorms, 6z 
Taerra del Fuego, 205, 244 

climate and vegetation 

of, 244 

zoology of, 237 

entymology of, 239 

Tinamus rufescen^ zz2 
Txnochorus eschscholtzii, 93 
Toad, habits of, 96 
— ^not found in oceanic 
islands, 386 

Torrents in Cordillera, 320 
Tortoise, habits of, 387, 398 
To\odon, Z26, T29, Z54, 172 


Tranimarency of air in 1 
Ande^ 320 

in St J ago, 4 

Transport of seeds, 397, 459 
of boulders, 180, 187, 

248-253 , 

Transport of stones in roots 
of trees, 466 

of fragments of rock on 

banks oithe St Cruz river, 
t8o 

Travertin with leaves of 
trees, Van Diemen's Land, 
453 

Tree-ferns, southern limits 
of, 245 

Trees, absence of, in Pam- 
pas, 45. 

— floating, transport 
stones, 466 

silicified, vertical, 336, 

357 . 

— sire of, 357i 43 i 

— lime required, to rot, 

304 

Xres Montes, 284 
Txichodesmium, 14 
Trigonocephalus, 95 
Tristan d'Acunha, 405, 461 
Trocbilus, 273 
Tropical scencrj', 500^ 
Tschudi, M., on subsidence, 
373 

Tubes, siliceous, formed by 
lightning, 58^ 

Tucutuco, habits of, 49 

fossil species of, 8x 

Tuff, craters of, 380 

infusoria in, 499 

Tupungato, volcano of, 329 
Turco, £ 1 , 272 
Turkey buzzard, 57, 185, 286 
Turtle, manner 0? catching, 

464 

Typeof organisation in Gala< 
pagos islands, American, 
395 

Types of organisation in 
different countries, con< 
slant, Z74 
Tyrannus, 337 

Ulloa, on hydrophobia, 
358 

on Indian buildings, 

360 

Unanue, Dr, on hydro- 
phobia, ^8 

Uruguay, Rio, 335, 346 

not crossed by the biz- 

cacha, 323, 

Uspallata range and pass, 
335 

Vaca*:, Rio, 337 


Valdivia, 300 

forests of, 30 1 

Valley of St Cruz, how ex- 
cavated, 181 

dry, at Copiapo, 359 . 

Valleys, excavation of, in 
Chile, 319, 356 

in Cordillera, 318 

of Tahiti, 433, 416 

of New South Wales, 
4,44 , 

Valparaiso, 254 317 
Vampire bat, 21 
Vapour from forests, 23 
Van Diemen's Land, 450 
Vanellus Cayanus, 133 
Vanessa, flocks of, 158 
Vanikoro, 475, 481 
Vegetation of St Helena, 
dianges of, 4^4 , . 

on opposite sides of 

Cordillera, 330 

luxuriant, not necessary’ 

to support largeanimals, 84 
Ventana, Siena, to 6 
Verbena melindres, 40 
Villa Viccncxo, 336 
Virgularia Patagonica, 98, 
201 

Volcanic bombs, 498 

islands, 8 

phenomena, 3x4 

Volcanoes near Cbiloe, 277, 
®94i3X4 

their presence _ deter* 

mined by elevation or 
subsidence, 486 
VultUT aura, 57, 385, 286 

Waders, first colonists of 
distant island^ 385 
Waimate, New Zealand, 425 
Walckenaer, on raiders, 37 
Walleechu tree, 07 
Wasps preying on spiders 
and killed by, 34 
Water-hog, 48 
Water, sold at Iquique, 367 
— fresh, floating on salt, 39 
Waterhouse^ Mr, on Rodents, 
48, 38a . 

— ^ on the niata ox, 14^ 

on the insects of Tierra 

del Fuego, 239 

of Gdapagos, 385, 39^ 

Waves caused by fall of ice, 
226, 247 

from earthquakes, 309, 

W 

‘Weather, connection with 
earthquakes, 355 
Weather-board, isi.S. Wales, 
44 t . • 

Weeds in New Zealand, im* 
ported, 422, 432 
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\\Vi|;ht of larce quadruped^^ 
56 

Wc1i>nf;ton. Mount. 750 ^ 
UVIK eblung and nowing, 
a6 ? 

at iipnijiie. joS 

\Ve«r Indifv, l>ank< of, 444 
. — - com! rc«fs of, 47S, 480 

roolopy of, 131 

Whalr*, oil fron. ^7 
— ‘ — Irapl.ift 0111 of wtcr, 

=»5 , 

Wluic, Mr, on spidery, 34 
Wjj\%ani4 of rucgians, 213 


Wiili'ams, Rev., on infectious 
disorders, 439 

Winds, dry, in Tierra del 
Tiiego. S3» 

at the CariK Verd**, 3 

— cold, on^Cordillem, 364 
— on Cordillera, 377 
Winter's bark, 237, 2S3 
Wolf at the ralklatids, 194^ 
Wood, Capi., on tlie agouti, 
69 

WooU>a, 229 
Yaquil, 567 


Yeso, Valle del, 323 
V'ork Minster, aoS 

ZOS'OTRICIIIS, $1 
Zoological proMiiccs of K. 

and S. America, 130 
Zoology of Galapagos. 382 
“ of Keeling IsKmd, 461 

of Ticrr.a del I'licgo, 237 

——of Choiios Islands, 290 

of Si Helena, 492 

Zoophytes, 96 

« — j at Falkland Islands, 201 
Zorillo, or skunk, 79 
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States}^ embraces volumes dealing with all the sciences. Each volume is 
complete in itself, and deals with some one subject which is treated, so far 
as is possible, in a fashion suited to the non-expert reader ; but naturally 
the more or less popular character of each volume of the series varies with 
its subject-matter. ^ The series -is not confined to the purely technical side 
of the various sciences ; but social and economic (questions are considered 
from their sdentific aspect. A feature of, this senes of text-books is the 
attempt which is made in each volume to give not merely an up-to-date 
account of the subject with which it deals, but also a forecast of the future, 
with indications of the lines in which workers are at present engaged in 
extending their knowledge of the subject. In all cases where it is necessary 
or useful the volumes are abundantly illustrated, and care has been taken 
with the type, paper, and binding. Each author writes upon that subject 
upon which he is more especially entitled, by original research, to be 
heard ; the names given below, as well as those of others who have under- 
taken to contribute volumes, are a guarantee of the thoroughness with 
which the several subjects are treated. 

VOLUMES ALREADY PUBLISHED. 

The Study of Man : 

AN INTRODUCTION TO ETHNOLOGY. 

By Professor A. C. HADDON, D.Sc., M.A. 

Illustrated, 

The Groundwork of Science. 

By ST. GEORGE MIVART, M.D., Ph.D., F.R.S. 

Earth Sculpture. 

By Professor GEIKIE, LL.D., F.R.S. 

Illustrated, 

River Development. 

AS ILLUSTRATED BY THE RIVERS OF NORTH AMERICA. 

By Professor I. C. RUSSELL. 

Jllmirated. 
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Volcanoes. 

By Professor BONNEY, D.Sc., F.R.S. 
Illustrated, 


B a c t e ri a. 

ESPECIALLY AS THEY ARE RELATED TO THE ECONOMY 
OF NATURE, TO INDUSTRIAL PROCESSES, AND^ 

TO TPIE PUBLIC HEALTH. 

By GEORGE NEWMAN, M.D., F.R.S.E., D.P.H., 

Demonstrator of Bacteriology in King's College, London 

With 15 Microphotog 9 -aphs of actual oiganisnis taken expressly for this work 
by Dr Spitta, nine kindly lent by the Scientific Press {Limited)^ and 
over 70 other Illustrations^ 

New Edition, Corrected, and with an Added Chapter on 
Tropical Diseases, an Account of Malarial Infection by 
Mosquitoes, and other subjects. 


A Book of Whales. 

By the Editor of the Scries, F. E. BEDDARD, M. A., F.R.S. 
With 40 Illustrations by Sidney Berridge. 


The Comparative Physiology of 
the Brain and Comparative 
Psychology. 

By Professor JACQ>UES LOEB, 

Professor of Physiology in the University of Chicago. 
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IN COURSE OF PRODUCTION. 


THE FIXED STARS ; An Exposition of that Branch of Astronomy 
which relates to them. By Professor Newcomb. [Nearly ready. 

HEREDITY. By J. Arthur Thomson, Author of “Studies of 
Animal Life,” and co- Author of “The Evolution of Sex." With 
numerous Diagrams and Illustrations. 

METEORS AND COMETS. By Professor C. A. Young. 
Illustrated, 

THE ANIMAL OVUM. By F. E. Beddard, M.A., F.R,S. (the 
Editor). Illustrated. 

THE REPRODUCTION OF LIVING BEINGS : A Comparative 
Study. By Marcus Hartog, M.A., D.Sc., Professor of Natural 
History in Queen’s College, Cork, Illustrated, 

MAN AND THE HIGHER APES. By Dr Keith, F.R.C.S. 
Illustrated. 

THE MEASUREMENT OF THE EARTH. By President 
Mendenhaul. Illustrated. 

EARTHQUAKES. By Major Dutton. Illustrated. 

PHYSIOGRAPHY ; Or, The Forms of Land. By Professor Davis. 
Illustrated. 

THE HISTORY OF SCIENCE, ByC.J, Pierce. 

GENERAll ETHNOGRAPHY. By Pro^^lsor Brinton. Illustrated. 

RECENT THEORIES OF EVOLUTION. By Professor Baldwin. 
Illustrated. 

LIFE AREAS OF NORTH AMERICA: A Study in the Distribu- 
tion of Animals and Plants. By Dr C. Hart Merriam. Illustrated. 

PLANETARY MOTION, JBy G. W. Hill, Ph.D. Illustrated. 

INFECTION AND IMMUNITY. By George S. Sternberg, 
M.D., Surgeon-General of the U.S. Army. Illustrated. 

AGE, GROWTH, SEX; AND DEATH, By Professor Charles 
S. Minot, Harvard Medical School. 


Other volumes will shortly he announced, and the Series 
^ in its entirety will comprise volumes on every 
branch of Science. 
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